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PROCEEDINGS 

OF THE THIRTIETH ANNUAL MEETING OF THE KANSAS 
ACADEMY OF SCIENCE, HELD AT BAKER UNIVER- 
SITY, BALDWIN, KANSAS, OCTOBER 

27, 28, AND 29, 1897. 

BY THE SECRETARY, E. B. KNERR. 

The Kansas Academy of Science convened for the opening session 
of its thirtieth annual meeting in the rooms of the ^lioian literary 
society of Baker University, at two o'clock p. M., October 27, 1897, with 
President S. W. Williston in the chair. 

The following members were present : S. W. Williston, L. E. Sayre, 

D. E. Lantz, J. W. Beede, B. B. Smyth, D. H. Otis, and C. S. Par- 
men ter. 

In the absence of the Secretary, B. B. Smyth was chosen Secre- 
tary pro tempore. 

The following committees were appointed : 

Program and press : E. B. Knerr, J. W. Beede, C." S. Parmenter. 

Membership : C. S. Parmenter, D. H. Otis, E. H. S. Bailey. 

Nominations : L. E. Sayre, E. B. Knerr, B. B. Smyth. 

Resolutions : L. E. Sayre, D. E. Lantz. 

Necrology : L. E. Sayre, S. W. Williston, E. B. Knerr. 

Auditing committee : L. E. Sayre, B. B. Smyth, E. B. Knerr. 

It was suggested that the membership committee serve for a year. 
Action was deferred. 

The following papers were then read : 

1. New developments in the Mentor beds. A. W. Jones. ( In the 
absence of the author, this paper was read by J. W. Beede.) 

2. Adulterations in powders as detected by the microscope. L. 

E. Sayre. 

8. A floral clock for Kansas. B. B. Smyth. 

4. A labrinthodont from the Kansas Carboniferous. S. W. Wil- 
liston. 

Adjourned to meet at eight o'clock p. M. 

Academy assembled at eight o'clock p. M. ; President Williston in 
the chair. 

The minutes of the afternoon session were read and approved. 
The committee on membership was increased by the addition of 
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th*? f//llowjri^, who arfr to hc,tv^! dnring the year and use their influ- 
p^r4- in ncrnfiuif desirable mfrmlxTB: 

K. H. KwrTf tftT Af/rhinon. 

i). H. Otj«, for Manhattan, 

K. \t, H, Kailey, for Lawrence. 

A W. *t<ttifH, forHnlina. 

F, W. HimhonK, for Emporia. 

(/. K. Biickf^r, for Ottawa. 

(!. H. VnrnwniMr, for Baldwin. 

(4. V, (4rimHl«7, for Topoka. 

An invitnfion wan extended to the Academy to visit the university 
ohapol oxnrciMos at ei^ht o'clock A. M. next day. 

The following (mpers were then read and discussed: 

5. Home notes on birds in southern Kansas. J. R. Mead. (Read 
by the H«MTetary, in tlu^ absence of the author.) 

i\, A list of binls taken in Mexico and Central America by Col. N. 
H. (loss, with notes on localities. D. E. Lantz. 

H. H. Hinyth presented the report of the Board of Curators, as 
follows: 

Yinir lUmrd of (Uirators hsn the honor to report that a few additions of min- 
orslH roprnnnntlng economic priKluctsof the state, such as 8ili9a from Ford, Sher- 
man, Dm^niui*, And Cheyenne counties, ocher from Cherokee county, and zinc 
frtim tiahrtte (MUinty, have been added to the museum. There has also been 
addiHl a Hnmll eolleotlon of fossil leaves from the Dakota Cretaceous of EUlsworth 
tHUintyi oollrctrd this year by J. W. Beede. Your Curators have been given by 
ih(> statt^ exeo\itivo ctutncil the care and custody of the Qoss Ornithological Col- 
liH^tlon« and hsvo taken steps to have the collection cleaned up and properly 
arrati|t«H). For this purpoMe Prof. D. E. Lantz was recommended to the execu- 
tlvf^ eout\oil» snd he was employed by them during the month of September reno- 
vailnif and nn^rranalna the collection. On the conclusion of the rearrangement 
of the ooUectlon the r\iom was reopened with appropriate cereoMNiiee. The ap- 
pi>(atmeut of yrnir Curators as curators of the Qoas Ornithological Collection 
shows ihf« esteem in whicii the Academy is held by the administration. 

B. B. Smtth, 
J. W. Bkbdk, 
A. U, Thompson, 

Cmraiortt, 

t>h motiou. Iht» n^port was adoptetl. 

t>i\ imUuMU a «HHnmitl«^^ was a|>pointed for the poipoee of decurin^ 
|m>^r Irfatialalion to ol^niii tor Uio Academy the space Dece^^ary for 
makinisr a miitnUe exhibit of the museum and lilxary of the Academy 
in the s^atehoiMKv By a \x4e of the Aendemy. D. E. Lantx. L. E. 
8ayrv ami S. \V. Williston wx^ne made this committee. 

The IWi\) t^ iNimfors wm$ requested to advise the he«t manner 
«^f avnuiirini; the Uhmry and mu^um si^vimens. and make a written 
T^ivvrt ^ the executive ccmimittee befoi^ the next annual nK^eUng c^f 
the Aeadenvy, 
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The following roBulutinn was pasaed : 

Jtetoli-ed, That it ia the sense of the AcAflemy that stepd be taken to itrrange 
a serieB of lecture§ ca suieotific topics durm^ the year, by meiobera of the Acad- 
emy and others, ia the Academy roome or Representatire hall in the state-bouEe. 

Acftdciny Hdjourncd to meet at aiiio o'clock in the morning, 

October 28. 

Academy asBoinbled at nine o'clock a. m., with Proeident Williston 
iu tliB cliuir. 

The rt-adiiig of papers waa at once entered apon, and tho following 
were heard : 

7. Relativity in Bciencc. E. B. Knerr. 

H. treological notes on Trego county and vioinily. J. W. Bcede. 

9. Bibliography of Kansas ornithology, with a liat of birds. D. 
B. Luntz. 

10. Therapeutical notes on Kansas plants. L. E. tiayre. 

11. Monotropa hypopitya reported as new to Kansas. J. W. 
Bridwell. 

12. A vertebrate foasil from the Dakota group. C 8. Parmenter. 

13. Kansas MosHsauria. S. W. Williston. 

14. Some tracks from the Upper Carboniferous. C. S. Parmenter. 

15. A list of the (Josa Ornithological Collection, being a first report 
of the Curator. B. B. Smyth. 

Academy adjourned to two o'clock p. M. 

Academy assembled at 2:15 o'clock P. M.. with President Williston 
in the chair. 

On motion, the executlvt; committee waa made a committee on 
timB and place for next meeting, it being understood that the com- 
mittee confer with the Kanaas Acwdemy of Languagu and Literature, 
with a view to holding the meeting fur 1898 at the same time and 
place with that organization, 

The committee on necrology reported as follows : 

At the thirtieth annual meeting of the Kansas Academy of Scieni'e, at its 
Mcond session, an announcement was mad*; of the (leath of its faithful and t>e- 
loved member, K. J. Brown, whose departure from this life bo many insUtution» 
embraciog public and pbilanthropbic work have keenly felt. The following item 
waa adopted by the Academy and a copy ordered sent to the family of the de- 
ceaaed: K. J. Brown was a life member of the Kansas Academy of Science. \a 
its early career be was most active and influential in its support. In its history 
hia name will be handed down as one whose earneatness and self-sacriGce in sci- 
eotiflc work have done much to stimulate research in the departments for which 
this organization stands preeminent iu the atate. 

8. W. WiLUSToi", President, 
E. B. Khk KB, Secretary, 
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The following papers were then read and discussed : 

16. Root tubercles and their production by inoculation. D. H. 
Otis. 

This paper was of such high merit that a motion prevailed to have 

it and all the more important papers published at once and distributed 

as bulletins, or separata, 

17. Physiography of southeastern Kansas. G. I. Adams. 

18. Observations on elm-twig girdlers. Percy J. Parrott. 

19. Fusulina cylindrica shell structure. A. J. Smith. 

20. An aldehyde lamp. L. E. Sayre. 

The faculty of Baker University extended an invitation to the 
Academy to a reception in the university building from five to eight 
o'clock p. M. 

Upon request in behalf of the students of Baker University, Pro- 
fessor Dyche spoke of his experiences on the Pacific coast during the 
past summer, and gave an interesting talk on the work done at the 
Hopkins Seaside Laboratory, located at Monterey bay, California. 

The Academy then adjourned to the reception rooms, where a 
bountiful supper was served. 

After the reception, friends and members of the Academy assem- 
bled in the chapel to hear the retiring President, S. W. Williston, in 
his address on "Science in Education." 

After the address, Mrs. Helen Campbell, of Manhattan, professor 
of household economics at the Kansas Agricultural College, favored 
the audience with a talk, by request, on " Household Economics.'' 

Adjourned to meet at 8:30 o'clock in the morning. 

Academy assembled at 9:30 o'clock a.m., October 29, with Presi- 
dent Williston in the chair. 

The Treasurer's report was received and referred to the auditing 
committee. 

The committee on nominations reix)rted as follows : 

For President, D. E. Lantz, Manhattan ; First Vice-President, C. 
S. Parmenter, Baldwin ; Second Vice-President, L. C. Wooster, Eai- 
poria; Secretary, E. B.* Knerr, Atchison; Treasurer, J. W. Beede, 
Lawrence; Librarian, B. B. Smyth, Topeka. For Curators: A. H. 
Thompson, chairman, Topeka; B. B. Smyth, Topeka; J. W. Beede, 
Lawrence ; George Wagner, Lawrence. 

The reix)rt was adopte<l, and the Secretary was instructed to cast 
the vote of the Academy for the officers named, and the vote was so 
taken. 

The committee on resolutions reix)rted as follows : 

Resolved, That the hearty and appreciative thanks of the Academy be ten 
dered to the faculty of Baker University for the excellent facilities aflforded the 
meetings of the Academy, and for their n^ost hospitable and generous entertain- 
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ment; to the Baldwin Ledger and to all the citizens of Baldwin who have aided 
in making the thirtieth annual meeting? of the Academy successful and interest- 
ing. L. E. Sayre, 

D. E. Lantz, 

(lommitiee. 

The auditing committee reported the Ti'easurer's accounts to be 
correct. 

The reading of papers was then resumed, and the following were 
heard and discussed : 

21. The finding of insects in the Comanche Cretaceous of Kansas. 
C. N. Gould. ( Read by S. W. Williston, in the absence of the author.) 

22. The natural-historv possibilities of Belvidere, Kansas. C. N. 
Gould. 

23. The extremes and means of Kansas climate. F. H. Snow. 

24. The viscosity of the ether. A. St. C. Dunstan. ( Read by L. I. 
Blake.) 

25. Equilibrium of forces in a film originally spherical, grounded 
in the presence of an external electric charge. L. I. Blake. 

26. Some problems of marine telephony without wires. L. I. Blake. 
(This paper was presented in the form of a lecture, and many of the 
Baker students were present to hear it.) 

27. The dehydration of gypsite. E. H. S. Bailey. 

28. The detection of sound directions. L. D. Ikenbury. (Read 
by E. H. S. Bailey.) 

29. Experiments in estimating sound distances. C. E. Shutt. 
(Read by E. H. S. Bailey.) 

On motion, the following was adopted : 

In view of the great interest in science manifested by Mrs. Mary E. Mudge 
and Mrs. Mary Savage, and of the prominence in scientific investigation at- 
tained by their husbands, we recommend that the above-named ladies be elected 

to associate membership in this Academy. L. E. Sayre. 

B. B. Smyth. 

The President's address was ordered printed as soon as possible, 
the place and method being left to the discretion of the publishing 
committee. 

Adjourned to meet at 1:30 p. m. 

Academy assembled at 1:45 p. M. In the absence of President 
Lantz, Vice-President Wooster called the Academy to order. 

Librarian B. B. Smyth made his rej^ort, which was duly adopted. 

The following were in due form elected to honorary membership : 
Arnold Burgess Johnson, chief clerk United States light-house serv- 
ice, Washington, D. C; W. A. Kellerman, Columbus, Ohio; Edw. 
L. Nichols, Ithaca, N. Y.; W. S. Franklin, South Bethlehem, Pa. 

The reading of papers was then resumed : 

30. Alternating currents in a Wheatstone bridge where branches 
contain resistance and capacities. M. E. Rice. (Readb'^ Lk.\,"^^^>S 
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The Kansas Academy of Science convened for the opening session 
of the thirty-first annual meeting in the rooms of the state railroad 
commission, in the state-house, 7:30 P. M., December 29, 1898, with 
President Lantz in the chair. 

The following members were present : J. W. Beede, F. W. Bush- 
ong, G. P. Grimsley, H. J. Hamly, E. B. Knen-, D. E. Lantz, J. T. 
Lovewell, J. R. Mead, Alva J. Smith, B. B. Smyth, Geo. Wagner, J. 
T. Willard. A number of visitors were also present. 

Secretary read the correspondence which had accumulated during 
the year. 

Secretary read the minutes of the last session of a year ago. Ap- 
proved. 

The following committees were appointed : 

Membership — A. 8. Hitchcock, J. T. Lovewell, H. J. Harnly. 

Program and press — J. W. Beede, Geo. Wagner, E. B. Kneer. 
• President Lantz reported, for the committee appointed a year ago 
on bulletin publication, that they were unable to secure the results 
desired. 

The following were duly elected to membership : L. P. Brous, 800 
Main street, Kansas City, Kan. ; Ross Hopkins, Lawrence ; W. H. 
Keller, Madison; J. A. Yates, Ottawa; J. D. Hooper, Manhattan. 

President Lantz reported, on the matter of lectures in the state - 
house during the year, as recommended last year, that one such lec- 
ture was given in Representative hall by Prof. S. W. Williston. The 
lecture was illustrated by the lantern and was well appreciated. The 
subject was "Extinct Animals of Kansas." 

The following papers were then read : 

1. The deep well at Madison. F. W. Bushong. 

2. Silico-barite nodules from near Salina. E. B. Knerr. 

3. On the correlation of the Coal Measures of Kansas and Nebraska. 
J. W. Beede. 

4. Antrostomus carolinus. R. Matthews. (In the absence of the 
author, this paper was read by the Secretary.) 

B. B. Smyth gave notice that he would oifer an amendment to sec- 
tion 3 of the constitution. 

J. W. Beede offered a motion to the effect that the Academy sustain 

(6) 
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the expense of illuBtration in the proci^etiinga. Deferred to future 
action. 

Adjourned to nine o'clock a.m. to-niorrow. 

December 30, 1898. 

Academy met at 9:30 o'clock A. M. in the rooms of tho State Horti- 
cultural Society, with President Lantz in the chair. 

Miautes of last meeting were read and approved. 

The following committees were appointed : 

Nominatione : G, P. Grimsley, J. T. Willard, P, W. Buahong. 

ResolutioDB: L. C. Wooster. L. L. Dyche, J. R, Mead. 

Necrology : A. H. Thompson, B. B. Smyth, J. K. Mead. 

Auditing: A. J. Smith, E. H, Hencock. 

The following were duly elected to membership: R. Matthowa, 
Wichita; Orr Adams. Topeka; F. E. Forbes, Topeka, 

Treasurer J. W. Beede made bis report, which WB8 referred to the 
auditing committee. 

Prof. H. J, Hamly, of MePherson, extended an invitation to the 
Academy to meet at MePherson next year, provided it is deemed ad- 
visable to meet so far west, 

The following papers were then read : 

5. Felis canrolor. J. R. Mead. 

6. Some Kanaas mineral waters. E. H. S. Bailey. ( Read by Geo. 
Wagner, in the absence of the author.) 

7. Technoloffy of gypsum. G. P. Grimsley. 

8. Concretions. E. B. Knerr. 

Col. Wm. Tweeddale was duly elected to membership, 
Adjourned to meet at two o'clock p. ra. 

TWO o'cuxiK p. H. 
Academy met in Horticultural hall ; Preeident Lantz in the obair. 
Minutes of morning session were ajiproved. 
The following papt^rs were read : 

9. The occunence of nitrates in well waters, E, H. S, Bailey. ( Read 
by Geo. Wagner, in the absence of the author). 

10. Is Boh White a native of Kansas? J. R, Mead. 

11. Some properties of liquid ammonia. E. C, Franklin, f Rt-nd by 
0. A, Kraus, in the absence of the author.) 

12. Occurrence of ./Ire nar I rt tHie?'pre« ( the tumstone) in Kansas, 
D. E. Lanta. 

13. Thi" purification of water. Wm. Tweeddale. 

14. A condensed weather bureau otEce. T. B. Jennings. 

15. Some natural history notes. J, R, Mead. 

16. Harmonic forma — the cube, parallelopipedou, and cylinder. 
B, B, Smyth. 
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17. The prairie-dog on Nantucket island. F. H. Snow. 

The proposed amendment of section 3 of the constitution was dis- 
cussed, with the result that the section was amended to read as fol- 
lows: 

Sec. 3. Members of the Academy shall consist of two classes, active and hon- 
orary (including associate). Active members may be annual or life members. 
A nnual members may be elected at any meeting of the Academy, and shall sign the 
constitution and pay a fee of one dollar and annual dues of one dollar ; but the sec- 
retary, treasurer and librarian shall be exempt from the payment of dues during 
the years of their service. Any person who shall at one time contribute twenty dol- 
lars to the funds of this Academy may be elected a life member of the Academy, 
free of assessment. Any member who has paid dues to the Academy for ten con- 
secutive years, or who has been legally exempt during any portion of that time, 
may be elected a life member on the payment of ten dollars. Any person who 
has been a member of this Academy in good standing for twenty years may be 
elected a life member without the payment of further fees or dues. 

The remainder of the section remains in force. 

It was voted that the Academy adjourn sine die at the close of this 
evening's session. 

Adjourned to meet in the rooms of the Y. M. C. A. at Washburn 
College at eight o'clock p. M. 

EIGHT O'CLOCK P. M. 

Academy convened, with President Lantz in the chair. 

The following new members were elected : Mrs. A. H. Merrell, To- 
peka ; C. A. Kraus, Lawrence ; F. J. Titt, Topeka. 

The following were elected to life membership under the amend- 
ment to section 3 of the constitution, each having been a member of 
the Academy for twenty or more years continuously: F. H. Snow, 
Lawrence : A. H. Thompson, Topeka ; J. T. Lovewell, Topeka ; J. R. 
Mead, Wichita ; E. A. Popenoe, Berryton. 

It was voted, in the cases of Peter McVicar and S. W. Williston, 
who were early members of long standing but who allowed several 
years to lapse before they again became active members, that they be 
elected life members, all fees being remitted. 

Dr. A. H. Thompson and Professor Lovewell favored the Academy 
with reminisc-ences of early days. 

The committee on resolutions reported as follows : 

Resolved^ That the thanks of the Kansas Academy of Science be tendered to 
President Fred. Wellhouse and Secretary W. H. Barnes, of the Kansas Horticul- 
tural Society, for the use of their rooms in the state-house for the meeting of the 
Academy, and to the authorities of Washburn College, for the use of a room in 

which the closing session was held. L. C. Wooster, 

L. L. Dyche, 
J. R. Mbad, 

Committee. 

It was voted that the Academy appropriate funds, not to exceed 
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one-third the income of the Academy, to be expended on illustrations 
for the Transactions. 

The auditing committee reported the Treasurer's accounts correct, 
and the report was adopted. 

The nominating committee reported as follows: For President, 
E. B. Knerr ; First Vice-President, A. S. Hitchcock ; Second Vice- 
President, J. R. Mead; Secretary, D. E. Lantz; Treasurer, J. W. 
Beede; Librarian, B. B. Smyth. For Curators: A. H. Thompson, 
B. B. Smyth, W. A. Harshbarger, Geo. Wagner. 

The report was adopted and the oflacers elected as above. 

B. B. Smyth made a report for the Board of Curators. The Board 
held seven sessions during the year, with all present every session. 
The report was approved. 

The committee on legislation, appointed at the last meeting, and 
consisting of D. E. Lantz, L. E. Sayre, and S. W. Williston, was 
unable to report, and the committee was continued. On motion, the 
names of G. P. Grimsley and Geo. Wagner were added to the above 
committee. 

President Lantz's address on "The Kansas Academy of Science, 
retrospective and prospective," was then heard with great interest. 

On motion, a vote of thanks was tendered the speaker for his able, 
timely and interesting address. 

The Curators, on motion, were instructed to put temporary shelv- 
ing in the Academy office for the accommodation of the books belong- 
ing to the Academy. 

The reading of papers was then considered : 

18. On variation of the nitrogen -content of maize, and the possi- 
bilities for its improvement. J. T. Willard. 

The remaining papers on the program were read by title, as follows : 

19. A review of the mineral resources of Kansas. G. P. Grimsley. 

20. Some localities in Kansas which yield Dakota leaves. C. N. 
Gould. 

21. On injurious tenebrionid larvae. Warren Knaus. 

22. Collecting notes on Kansas Coleoptera. Warren Knaus. 

23. A list of Kansas Hymenoptera. J. C. Bridwell. 

24. A preliminary list of the Hymenoptera of New Mexico, exclu- 
sive of bees and fossores. T. D. A. Cockerell. 

25. Kansas Uredineae. E. Bartholomew. 

26. A list of plants in my Florida herbarium. A. S. Hitchcock. 

27. Flora of Kansas. B. B. Smyth. 

28. Medicinal plants of Kansas, preliminary. B. B. Smyth. 

29. Some recent applications of the theory of solutions. E. H. S. 
Bailey. 
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30. Indian scalptare in the upper Medicine valley. C. N. Goold. 

31. Evolution before Darwin. A. H. Thomi>8on. 

32. Some further pendulum experiments. J. T. Lovewell. 

The matter of place and time of next annual meeting was left to 
the executive committee. 

Adjourned to meet at call of executive committee. 

E. B. Knerr, Secretary, 



CONSTITUTIOX AND BY-LAWS OF THE ACADEMY. 



CONSTITUTION. 

SiM-'TiON I. This fieaociiition sball be called the Kansas Academy 
of Science. 

Sec. 2. The objects of this Academy sUaU Iw to increase and dif- 
fuse knowledge in the various departmente of acience. 

Skc. 3. Members of thie Academy sbidl consist of two classes, 
active and honorary ( including aasociato). Active mrmhem may be 
annual or life rnembers. Annual wftnbers may be elwted at any 
meeting of the Academy, and sball sign the constitution and pay a 
ft'e of one dollar and annual dues nf one dollar; but the si^cretary, 
treasurer, and librarian shall be exempt from the payment of dues 
during the years of their service. Auy person who shall at one time 
oontribute twenty dollars to the funds of this Academy may be elected 
a life member of the Academy, free of assessment. Any member who 
has paid dues to the Academy for ten consecutive years, or who has 
been legally exempt during any portion of that time, may be elected 
a life member on the payment of ten dollars. Any member who has 
been a member of this Academy in good standing for twenty years 
may be elected a lite membfr without payment of further fees or dues. 
Jlonorary membn-s may be elected on account of special prominence in 
science, on the written recommendation of two members of the Acad- 
emy. In liny case a two-thirds vote of members present shall elect 
to membership. Applications for membership in any of the forego- 
ing classes shall be refemtd to a comnuttee on applications for mem- 
bership, who shall consider such application and report to the 
Academy before the election. 

Sec. 4. The officers of this Acnilemy shall be chosen by ballot at 
the annual meeting, and shall consist of a president, two vice-presi- 
dents', secretary, treasurer, board of curators, and librarian, who shall 
perform the duties usually apiiertnining to their respective offices. 
The president, secretary, and treasurer shall constitute an executive 
committee. 

Sec, 5. Unless otherwise directed by the Academy, the annual 
meeting shall be held at such time and place as the executive com- 
mittee shall designate. Other meetings may be culled at the discre- 
tion of the executive committee. 

(11) 
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Sec. 6. This constitution may be altered or amended at any annaal 
meeting, by a vote of three-fourths of attending members of at least 
one year's standing. No question of amendment shall be decided on 
the day of its presentation. 

BY-LAWS. 

I. The first Ijour, or such part thereof as shall be necessary, in 
each session, shall be set aside for the transaction of the business of 
the Academy. The following order of business shall be observed as 
far as practicable : 

1. Opening. 

2. Reports of oiEcers. 

3. Reports of standing committees. 

4. Appointment of special committees. 

5. Unfinished business. 
0. New business. 

7. Reports of special committees. 
y. Election of officers. 
9. Election of members. 

10. Program. 

11. Adjournment. 

II. The president shall deliver a public address on the evening of 
one of the days of the meeting, at the expiration of his term of office. 

III. No meeting of this Academy shall be held without a notice of 
the same having been published in the papers of the state at least 
thirty days previous. 

IV. No bill against the Academy shall be paid by the treasurer 
without an order signed by the president and secretary. 

V. Members who shall allow their dues to remain unpaid for two 
years, having been annually notified of their arrearage by the treas- 
urer, shall have their names stricken from the roll. 

VI. The librarian shall have charge of the distribution, sale and 
exchange of the published transactions of the Academy, under such 
restrictions as may be imposed by the executive committee. 

VII. Eight members shall constitute a quorum for the transaction 
of business. 

% 

VIII. The time allotted to the presentation of a single paper shall 
not exceed fifteen minutes. 

IX. No paper shall be entitled to a place on the program unless 
the manuscript, or an abstract of the same, shall have been previously 
delivered to the secretary. 
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I. PRESIDENTIAL ADDRESSES. 

SCIENCE IN EDUCATION. 

BY PRK8T. 8. W. WILLISTON, LAWRENCE. 

A presidential address delivered before the ttiirtieth annual meeting of the Academy, at 

Baldwin. October 26, 1887. 

During the year 1895- *96 there were in attendance at the colleges and universi- 
ties of the United States nearly 50,000 students who were pursuing courses lead- 
ing to the degree of bachelor of arts, and of whom nearly 10,000 received that 
degree. In the various technological and professional schools there were 66,000 
students and nearly or quite 15,000 graduates. That is, those students seeking 
the so-called liberal education were less than forty per cent, of all the candidates 
for college degrees. 

In none of the professional schools, with but few exceptions, is the possession 
of a college or university degree necessary for admission. A single medical school 
at the present time requires its matriculates to possess the bachelor degree, and 
some others will in the near future. In the theological schools a preparatory col- 
lege education is more usual, but the whole number of theological students in the 
United States is relatively small, and does not seem to be rapidly increasing. 

Nearly one-half of the professional students are those studying medicine, and 
of these I do not think more than five per cent, are graduates of other courses. 
Less than that percentage will be found among the engineering students, for 
reasons that will appear later. The profession of law, which is yet far behind 
the other professions in its educational requirements, has less than 10,000 stu- 
dents in attendance upon college instruction in our country, not one-third of the 
number of the medical students, though the members of the two professions in 
practice are much more nearly equal in numbers. A much larger proportion of 
arts graduates turn to the legal profession than to any other, in part due to the 
fact that the educational requirements of the legal profession are, in general, on 
so low a plane that the earnest young man is not content to enter upon his life's 
work with so slight a college preparation as it demands; in part because the ordi- 
nary college course offers better preparatory training for the legal profession than 
it does for any other, save the theological or pedagogic. 

I am not aware of any statistics of the number of arts graduates among the 
active members of the professions in America, as a whole, but the number is 
clearly very small, certainly not one in ten, and I believe that there can be no 
question but that the percentage is steadily becoming less from year to year. 

Our first impressions are that this fact is to be deplored. I believe, however, 
that it is rather matter of congratulation, inasmuch as it certainly means in the 
end better preparation for the active duties of life by the great body of profes- 
sional men. 

In no branch of education has there been more active progress than in that of 
medical education in the United States during the past fifteen years, and in none 
has there been a larger proportional increase of students. Twenty years ago, 
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irith almost do edticatiooal requirements tor matriculatioD, nearly every medical 
Institution in this country would graduate the average Btudent after two couraea 
nf leotures, tbe second a repetition of tbe first, and each of but four or five 
lontba' duration. I tiave known students of averatte ability to receive the di- 
me of ttie most renowned medical colleges of the United States n-hoee 
ntire medical tutelage was comprised within a period of ]^aa than one year's 

At tbe present time, many require four years of college work, or shortly will, 
and these college years are often eight or nice months in length, and are never 
leas than six. Furthermore, they are not mere repetitions, but are graded from 
entrance to graduation, with constant laboratory practice and frequent examina- 
tions. When the course was of but two years' duration, more students relatively 
sought preparation in a more liberal education in the college of arts, for tbe same 
reason that seems to actuate many law students. Many of tbe law schools now 
require but two years' attendance upon college work and practically only nonii- 
oal preparation for admission, and the majority of the practicing lawyers of our 
counti? hare had no college profeasional training at all. Tbe better colleges are 
now extending their course to three years, and it is only a question of n short 
time when the period of college study necessary for the reception of tbe legal 
diploma will be equivalent to that of the medical profession. 

The modern educational requirements of the medical profession have, 1 be- 
lieve, raised it to a distinctly higher plane than that of the law. To use the 
words of Justice Brewer ; " A growing multitude is crowding in who are not fit 
be lawyers ; who disgrace the profession after they are in it ; who in the 
sramble after a lirelibood are debasing tbe noblest of professiocs into the mean- 
'Mt of avocations ; who, instead of being leaders and being looked up to for advice, 
are despised as tbe hangers on of police courts and tbe nibblers after crumbs 
which a dog ought to be ashamed to touch." 

But this condition will not last long. The time will soon come when every one 
who appears before the bar of justice as an advocate will be a thoroughly edu- 
i man or woman. And does this mean that he will be required to have a 
years' education in the college of liberal arts? Moat certainly not. A four 
leara' course in tbe law school will be required, whose certificate will carry with 
It the educational right to admission to the bar, and little or no attention will be 
lid to the so-called branches of liberal culture. 
Conditions have changed much. The greatly increased competition and tbe 
greater struggle fur existence now render it imperative that the professional man 
should t>e better grounded in tbe principles of bis profession than he once was. 
The great accumulation of scientific knowledge baa left tbe teas, tbe simples and 
tbe boluses for the quack in medicine. The lawyer cannot be a politician, a real- 
insurance agent, and, in the intervale of his avocations, do justice to his 
ilient. The professional man cannot apend much time In purely cultural and 
ilhetic studies, while his competitors are spending theirs in acquiring a knowl- 
how to treat their patienta or bow to execute a legal document. 
average course in the college of liberal arts doea not prepare for the 
of the medical profession, and not many phyaiciana now urge young men 
]to pursue the course In arts as a preliminary to professional training. A part of 
;tbat time certainly is better spent in the more thorough mastery of the prof es- 
lional education. 

Tbe average age of graduation from the college or university at the present 
time is nearly twenty-three. The ambitious graduate in medicine will desire to 
at least one year to hospital practice or to travel before beginning his more 
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active duties. He is then twenty-eight years of age, and two or three years m 
will certainly be needed before he becomes an independent member of society. 

And this is not the worst of it. In the profession of medicine, as in all otJ 
professions, book lore, or professional lore, is only a part of the foandat 
for successful practice. A knowledge of mankind, of men and women, is m< 
essential than a finished knowledge of his profession. At twenty-seven or twen 
eight a man is too old to acquire this knowledge in the best way: the plastic 
of youth is waning, and new habits are hard to form. He must remain more 
less controlled by his student habits, out of intimate touch with the great mi 
of the people and their inner life. And this lack of knowledge of human nati 
must surely remain as an obstacle to the most useful and successful practice. 

President Eliot has said : *'The average age of admission to Harvard Colk 
at this moment is fully nineteen. The student who stays here four years 
twenty-three years old when he graduates. He then goes to our medical sch 
to stay four years : so he is twenty-seven years of age before he has his medii 
degree, and we all know that some years intervene between that achievement a 
the competency to support a family. Now, that highly educated youAg m 
ought to have married at twenty-five.'' 

The same conditions will surely confront the lawyer before long, and not oi 
the lawyer, but the dentist, the theologian, and students of other learned profi 
sions. 

An answer that is brought as a solution for this unsatisfactory state of affa; 
is that the fault is in the preparatory schools. That poor teachers and po 
teaching make the work of preparation for the college longer than need be, 
very true, but I do not think that any relief obtained here will influence studei 
toward the college of liberal arts. As teaching in the secondary schools becon: 
better and more efficient, other subjects will be crowded into the high-schc 
course, filling in all the time that is saved. This will be of added advantage 
the professional student, and will more and more tend to lead him away from t 
college of liberal arts. Furthermore, none of the colleges of the United 8tal 
have shown much, if any, tendency to shorten the course leading to, or rend 
less difficult the requirements for, the bachelor of arts degree. 

The entrance req^uirements for the medical and law schools are at the preee 
time very unsatisfactory. The me<lical schools have labored unceasingly to i 
crease* them for the medical degree, during the past ten years, so far as profi 
sional knowledge is concerned, but they have done very little toward increarii 
tbe requirements for admission to the schcx)ls. In very few schools are they 
all equivalent to those for admission to the freshman class in the better coUeg 
of liberal arts. A very little knowledge of some foreign language, usually Lai 
is required ; a little mathematics and a little physics, and a passable knowled 
of English; but the student needs very little of what the world calls liberal ci 
ture, and practically nothing whatever is demanded. 

After considering these chaotic entrance conditions to the professional colleg 
of law and medicine, it is refreshing to turn to another, in which, with but litl 
pretension, with modesty and deprecation, rather a model has been set which t 
the other professions will, in the end, surely follow. 

The engineering profession to day is, upon the whole, the beet educated 
America. While there may be a smaller proportion of highly trained men, the 
is also a far smaller proportion of poorly trained ones than in either medicine' 
law. It may seem strange that that profession which comes less into immedia 
contact with the general public should be, upon the whole, more highly train 
than those which touch so closely the pecuniary and physical well-being of era 
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But the reason is not hard to flod. The eogiDeer ia judged morn by hie 
peers, while the lawyer's or physician 'a sueceea ia dependent very largely opoa 
the public. The cnpacity of the engioeer muat invariably be made apparent to 
n of affairs and ability, while the lawyer or physician Is juiiged, for the moat 
port, by those who are incompetent to determine hia real merits. 

Undoubtedly, aa the yeare go by, mote rigorous requirements will be da- 
maDded from the engineer, as from the lawyer aod physician, but I do not be- 
iieve that they will ever be very great in estent, save aa new metbodd of teaching 
are developed, and these will require ability and capacity rather than time. The 
eogineer may enter upon active life at the aRe of twenty-four or -live at the out- 
Bide, fully grounded in the principlea of his profeaalon. No gap is left in hia edn- 
cation between the high school and his strictly professional course, but the one 
gradea into the other in an harmonloua way. Though he graduates with the 
cummonplace degree of bachelor ot science, it representa, on the average, more 
college work than does that of doctor ot medicine, 

If, then, the learned proteFsiona are drifting away more and more from the 
college of liberal arts, what is the object of a jfeneral college education? What 
doea the average young man or young woman have In view when he entera upon 
a tour yeara' cuurae leading to the degree of bachelor of arts? Undoubtedly the 
larger number have nothing detinite In view. They are actuated, for the moat 
part, by the desire (or a better education, without any clear idea of what they 
wiah to accomplish In life. Had the student in the high achool a definite con- 
ception ot hia future work in life, he would be more apt to aeelc that apecial train* 
log which would most enhance hia prospects for success. Many of the universities 
And colleges have endeavored td attract those etudcnts who have determined upon 
their life-work, and who would otherwiae skip the general college eourae, by offer- 
a choice of atudies, or by permitting the last year in the course for the 
arts degree to be ppent in the professional school. This system of optionala haa, 
perhaps, reached its highest development at Harvard and Leland Stanford uni- 
verailies, where not only great latitude ia allowed in the entrance conditions, but 
o whole college courae ia made up more or lesa fully of optional atudles. That 
thie system baa been popular ia shown by the more rapid growth uf these and 
9 compared with the more conservative Inalitutions, where 
aaical rfquiri-ments are yet rigidly insisted upon. 
But the system of optlonals has gone quite farenoughinsomedirectione, not far 
enough in others. The average student, who has not yet made up his mind what he 
WUI do with himself, is bewildered and confused by the multiplicity of atudiea 
d np before him. He ia not competent to judge what ia beat for himself, and 
la at thia time, more than at any other In hia life, the advice and assistance 
who have gone before him over those labyrinthine roads; and he rarely 
■ tt. The study ot Chinese jurisprudence seems to have as much importance 
F to the college curriculum aa do other subjecta, and. it the teacher Is popular or 
'■easy," be aelecta it. If he ia working for hia degree, aa unfortunately must 
t undergraduate students in the college are, he picks out the "aott snaps," in col- 
f 'lege parlance, and tries to double up on his studies that lie may get through tha 
loner. Throughout all hie preliminary course In the high school, as well as in 
M freabman and sophomore yeara, the study ot language and mathematics hna 
been atrongly emphaaized and he baa had hardly a glimpse of any other branch 
[ of knowledge. In the name of common sense, then, how can he be expected to 
I have acquired any taste whatever for unrelated and disaimilar studies, or to have 
I Any conception of their relative importance? Hia adriaers have been chiefly 
I linguists and mathematicians, whose ignorance of the natural sciences isofia 
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equaled ooly by tbeir prejudice a^iast them. It is a (act that ths It _^ 

portion of theme who have tiecoine etudentsof the natural EcieDc-es have had tbi 
iaciinatioD formed despite of rather than by means of the uuivereity. The aaU. 
versity seldom iotimates to Ibem that sfieoce studies ought (o form an impoTi 
taot part of their general traioini;. 

The reault of all tbie desultory or biased Htudj is that the student usually' 
^aduates without any clear idea of what he will do in life. He rarely studiu 
with any definite aim, eare that of glutting an education, of the value of which! 
be has little coaception. He has been taught to believe that the beat poaeibl^ 
preparation tor auci^ss in any department of life is a liberal education, and faft 
does not trouble himself much as to what his future career may t>e, resting self-' 
aatisBed in the delusive assumption that he will befitted to enter upon anything.' 

It is true that the most earnest studeots that we have are those of the profe»-, 
sional schools. .\ distinguished teacher of engineering' has eaid : " It is uDqnes- 
tiouably a faft that the engineering students of our colleges do more and harder; 
work for a degree of equal grade than do the students of other departments."] 
Aa a teacher of medical science, 1 know that the average medical student dcw^ 
fifty per cent, more work than those of like capacities in the undergraduate artsi 
courses. There can be no denial of the fact that the most earnest students ami 
thoee who seek knowledge as a direct means of success in life rather than for the ' 
mere pleasure of its possession. 

I believe, therefore, that the principle, now so largely adopted, which permit* 
the student to browse about at his own will, with a nibble here and a bite there, is 
wrong. He should be permitted and required, early Id bis life, to gaze upon tba' 
broad field of knowledge and at least lo taste some of its enjoyments, in order that 
he may find out what his best and easiest path will be towards success. Awf^^ 
with the medieval idea that a course in arts fits a man for anything. It doea not- 
and never iviU, unless it changes very much from what it yet is. As we haTB' 
seen, the degree of bachelor of science in engineering, to which wo may aJao add i 
that in pharmacy, represents a larger degree of training and a greater knowledge] 
than that possessed by the bachelor of arts. Why, then, does the latter aasnme' 
euch transcendent importance in education? Solely upon claim of culture. How 
many are the niaa that are committed in thy name! The classical student, who, 
baa devoted five or eii of the best years of bis life to the study of the ancient 
languages, with little or no attention given to the modern sciences, is dwarfed 
and narrowed in his conceptions of life, even as the scientific student would ba' 
with no knowledge of the languages. Horace Greeley meant just such studeota, 
as these when he said: "Of all horned cattle, deliver me from the college gradn-i 
ate." I by no means wish to deprecate the study of language and of pfailolagy.l 
They are among the noblest that the student may undertake, and well worthy at 
the ardent pursuit of the specialist. So, too, are the professions of law and medi* 
cine : but no one will presume to say that everybody should be a lawyer or ft ■ 
physician in order to be cultured. ' 

At Yale College not less than nine or ten years of foreign -language study are' 
required for graduation, and not one week of any natural science. In the Uni-* 
versity of Kansas, which may be taken as an average type of the western uni- 
versities, five years' study of foreign language must be had, and nothing 
whatever of any biological science. 

Is that department of human knowledge which, more than all others, bas 
been the foundation of the civilization of the present century : which has doDo 
more to lengthen life, to ameliorate its burdens, to improve, purify and Bdvaiic»- 
the world: which has furnished one of the great underlying principles of BMidlnJ 
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D the philologiat boaata — laboratory methods ; which has 
icierlying principle ol all progress — ^evolution — ia this de- 
I say, of BO little importaace that it ia practically igoored 
a modern liberal education? Twonty-flve years ago the 



education, of which eve 
eBtabliahed the great u 
partmentof knowledfite 
in the requirements of 
classical course was the almost invariable one in our colleges; but even in those 
mes I was reijuired to learn the rudimenta at least of physica, chemistry, botany, 
xilogy, and geology. Now modern education hae liberalized the course by mak- 
ing the larger part of the laoguage studies compulsory, and all, or nearly all, the 
natural aciences optional ! 

But the writing on the walla is so legible that be who runs may read. Vale 
College, the great exponent of the clasaical course, has been almost the only 
prominent college in the United States that has not gained materially in attend- 
ance during the past two yeara. Harvard, more liberal, does not insist upon so 
Mteoded a study of the ancient languagea, and will permit a considerable 
amount of science to be offered in their stead. Columbia College, which, until 
recently, has had reiguiremeats almost like those of Vale, hae so modified its 
'Bt» that Greek is do longer demanded. To quote from ita recent catalogue : 
I one can obtain the degree of bachelor of arte who does not know some- 
thing of at least one ancient language, and who has not therefore looked out 
through this window upon the world of aDtlquity. lie muat know alaa something 
of history, somethiag of philosophy, something of political economy, a good deal 
of English, something of mathematics, and something of at least one natural 
icience. He must also have a reading knowledge of French and German," It 
B refreshing to learn of one college that does require the student to leave that 
window of antiquity long enough to learn Bomething of one natural scieQce, of 
the lawd that control the world and its inhabitants. We may be profoundly 
thankful that all the univeraities do not insist that we shall look out through two 
indowB upon the high morality and civilization of the old Itemans and Greeks. 

in thua claiming some recognition for natural sciences in the course of liberal 
RTts I shall doubtless be accused of narrowness, I trust, however, if I am, that 
it will not be imputed to ignorance of the classical course. I studied, when a 
youth, Latin and Greek for the prescribed time of six years each, and have since 
learned to apeak or read three or four of the modern languagea. 

But i do more than claim recognition for the sciences, i claim broadly and 
•mphatically that the natural sciences, any or all of them, are as valuable and as 
necessary as pure cultural studies as are the languages: that intelligent and sue- 
ceasful eludy of them will do aa much, if not more, in making the student a broad 
, a successful man, as will the study of Latin or Greek. And they will do 
B in making him an honest man. Nowhere in all the broad field of knowledga 
Will he learn better to think exactly than in the natural sciences. Nowhere will 
he be more impressed with the importance of truth for truth's sake. 

.\mong the graduates of the Uoiversity of Kansas, with whom I am best ac- 
'quainted, there are not more than one-half who have had any training whatever 
Id the nalnral aciencea, with the exception of about ten weeks in physics and as 
many in chemistry, aud perhaps a smattering of physiology. The simplest facts 
in natural history are as utterly unknown to them as ia the proaody of the ilo- 
brew language. A little, a very little, of biological science has been absorbed in 
the reading of fiction, of hiatory, and the newspapers. 

The simplest functions of their own bodies remain for the most part sealed 
tuyateries ; the commonest lawa of nature inacrutable. In fact, the ignorance of 
oature as a whole among the majority of the graduates of the so called liberal 
fiolleges is usually abysmal Id its profundity: Stygian in its opacity. In tha _ 



KAHSAS AOADEHY OF SOIKKCE. 

rules o[ phtlosophf they may be able to "distinguieh and diTide a hair bftwiit 
south and eoutbnest side," but are uoable to tell the diffareDce betweeo granite 
aad lioieatoae. a pollynog and a porpoise. lu the laws of political ecooomy they 
may talk learoedty and doginatically, but are unable to to locate the liver in 
their oiTD body or to tell itn fUDctiona. I verity believe that a third of the m^u- 
ates Id arts of our univereitieii, and a fourth of their inetructora. could not tell 
whether the paacreaa is located abnve or below the diaphragm, or whether or not 
thi'y have either pancreas or diaphragm at all. Grant Allen, id the Co»inopoli- 
(■in, says : "Quite well-informed people will apeak of a porpoise or a lobster as a 
Bih. Such grotesque blunders ought to be made impossible ; they ought to b« 
considered far more damnatory ef idence of ignorance and ill breeding than ' you 
was' or 'me and bim went there.' " With such n standard, how many college 
graduates are I here who are educated ? 

Presideat Dwigbt, in the same periodical, says : " In nny future development 
of the college ayatom, the chief purpose of general culture should not give way or 
be subordinated to any purpose of special culture with a view of some RpecisI 
work ID future years." It is this spirit of culture for culture's sake that has 
dominated Yale College so thoroughly in past years and which makes the iasti- 
tution to-day the beat type of the no n- utilitarian education in America. Tha 
same conserTBtiHm is evinced in Professor Peck's attitude toivard educB 
The classical student with him is a " gentleman and a acbolar," while t 
tiSi: student is a "sublimated tinker." No wonder that he urges the u 
of a higher education for the masses of the people. 

There is much in favor of the primary importance of mind building in edacs-* 
tion, and no education can be the befit that makes it subordinate to the mere 
acquisition of knowledge. But the position is assumed, by those who favor the 
classical education, that utilitarian studies may not be at the same time cultural : 
that one may not get useful knowledge and mind building at the same time. 

To use President Andrews's words: "Our strictures upon classical studies in 
college would have less weight were It not that these subject;* crowd from the 
curriculum numerous others which would at least be equally suitable for college 
drill and incomparably more valuable later. The common opinion seems to be 
that, to be useful in disciplining the mind, matter for study must be useless for 
the purposes of life. There could be no greater error. Studies like social, polit- 
ical, physical and biological science, aed modern literature and bistorj, all of 
which are vitally important for intelligent men and women who must live and act 
their part to-day, are precisely the ones best calculated to enlarge, cultivate and 
Btrengtheu the intellect." 

The mistake that President Dwigbt and those who think with bim make is in 
assuming that all men are capable of Ihe broadest and highest culture, or that a 
libera! education should be limited to those only who have such capacities. We 
urge upon the future student of medicine that he should pursue a liberal clas- 
sical course in preparation for his professional trainlag. He replies that he bae 
DO aspirations and no ability to be a leader among men ; be seeks only the best 
education he can get that will fit htm for a more humble sphere. Ue skips the 
college course,, and devotes all his time to bis professional studies. In fact, the 
strictly classical course, such as Vale beat represents at the present day, is per- 
fectly adapted for but one class of people — gentlemen of leisure, who are not 
dependent upon their daily toil for their bread. One would not ask the hod-car- 
rier to pursue a course in the ancient languages before beginning his apprentice- 
ebip; nor should one require the same of the ordinary professional student. 

an opposite extreme to the conservatism of Vale may be cited Lelan^^ 
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BtEtuford UQivereitj, id which kaotrledge of tbe ancient langua :es ia not indis- 
pensable for graduation. In this iuntitutioD twenty-two subjects may be offered 
for admiaaioo, only one of wtvieh (English] is required, the remaindfr lo be chosen 
from the twentyono other courses. This list includes algebra, geometry, trigo- 
nometry, physics, chemistry, physiology, botany, zoology, drawing, American, 
English and iin;;ient history, Spanish, French, German, Latin, and Greek. In 
the college (bourse certain groups of studies must be selected under advice, but 
this ie the only restriction upon free choice. The effect that this latitude ha« 
upon the choice of studies is interesting. Of those who last year took their 
major work in Latin and Greek there were TG; in history and ecouomics, 219; in 
mathematics, 39; in the natural sciences, 'i23; in modern languages. SO; in Eng- 
lish, IJO. In the aucient languages 151 students were enrolled the first semester 
of last year; in the modern languages, 686; in mathematics, 14B; in the natural 



The friend of classical culture may justly say that the education that seems 
possible at Leiand Stanford is a narrow and one sided one. A titudent who 
knows nothing whatever of the foreign languages is as surely a dwarfed and one- 
sided man as is he who studies the languages only and none of the natural 
sciences. It is not to be supposed that the atudeute of Leiand Stanford are of a 
different class from the students of other UQirersities. There their choice is 
almost wholly unrestricted and the natural inclination away from the ancient 
languages is consptcuuusty shown. The only bachelor degree given for work in 
any of the lines possible is that of bachelor of arts. 

' When the old classical idea was yet so firmly inwrought into higher education 
that all else was leather and prunella, degrees of all sorls sprung up as musb- 
rooQis — bachelor of science, of philosophy, of pedagogy, of music, of engineering, 
of pharmacy, of agriculture, of mechanics, and of goodness knows what. They 
were frank statements that such degrees did not mean liberal culture, and were 
given rather as placebos. These degrees have, fortunately, largely been aban- 
doned, the older degree of bachelor of arts supplanting them: ^n acknowledg- 
ment that liberal culture may be obtained in other ways than the old classical 
one- I am aware that many will lift up their hands in classical horror at the bare 
auggestion that such a thing is possible as a bachelor of arts course in science, 
thoroughly convinced that the wolf has at last stolen bodily the raiment of the 

The effect of the present requirements for the admission to the colleges and 
University of Kansas has tieen in a high degree disastrous to science instruction 
in the secondary schools. Chemical latmratories that once delighted and in- 
■tructed the high-school pupils, Ihu microscope and its world of revelations, the 
Jierbarium, the museum and the dissecling knife have been abandoned, and in 
their place Latio, German, and French have been subalituled. Of all the sub- 
jects re<juired for admission to the state university, students come best prepared 
in Latin, because the requirements in this subject have been made most severe 
and important. Instruction in the natural sciences in the secondary schools of 
Dur slate is superficial and imperfect in the highest and most astounding degree. 
Of all those who are candidates for the state teacher's certificate to teach the 
•ciences, it is the eaception that one ha.t as much knowledge of any branch as 
might be acquired by the diligent student in ten weeks of work : rare that an ei- 
amioatioQ paper is the eijual of those offered by the second-rate students in our 
university. 

Put, howBVer, the same emphasis upon botany, zoology, chemistry, and geology 
that is given to Latin, and the preparation would very aooa be t\AVs ■»& %i»aii,,Vi*^ 
aa thorough. Let the high school scholar \e8ini ttiat ttw BVyi-j cA. ftia Ti'a.\.-a.\^ 



24 KANSAS AOADRKT OF 8CIBSOB. 

S(;iencea is deemed ae valuable in hia preparatory training a 
iiiatbematiC9. and tbere will be no lack of good teachera. 

Were I, then, to say whnt the unirersitiee aail colleges ouKht to do, it would 
be this: Make all the accieot language requiremerits for sdmiBBioD optional, and 
demand &>i miii^b preparation in the physical and biological eciences as in Ifae 
foreign languages. The preparation in Eagtish should be made far more rigoroos 
and tfaorough. !□ the college course, if anything besidee Euglieh ia required, 
and I think there should be. I would have the natural sciences as necessary a part 
of the education as laoguage and mathematica. I would not have it posBibJc for 
a student to graduate from the college without having studied, and thorougfal; 
studied, mathematics as tar as trigonometry, at least one foreign langua^, and 
at least one physical and one biological science. Aod 1 do not meau a few weeks 
of etudy in any of these branchea, but exhaustive, careful, critical study. 

The methods of etudy in all these branchea are diverse and are absolutely 
eesential for eymmetrical mind-building. 

Furtberniore, an indefinite, haphazard selection of studies in the college 
course should be impossible. The course should be, so far as poeaibte, adapted 
to the capacities, tastes and abilities of the individual, and this does nut mean 
an indiBCriminate selection on the part of the student. A person with feebly 
developed chest muscles might naturally prefer those physical exercises in wbtcti ■ 
such muscles would take Utile part, but he nevertheless needs sucb exercise i 

It ia through the great universities, and especially the state universities, that 
the solution of the probleuis of professional education must come, and, in fact, ■' 
baa come, for some of the professions. With sucb cultural training as is bwt ' 
adapted tothe lawyer's needs, the college course should inclnde all the strictlj 
Don-proteasional branches, leaving the student, after he has completed bis course 
as bachelor of arts in law, to take up the work of the professional scbool and ' 
complete it In two years with the degree of doctor of laws. In the medical course 
there are even greater opportunities than in law. The medical colleges should 
resign to the undergraduate arts course all the non-pmfessional branches. And ' 
the work rightfully belongs there. The best chemical laboratories in the United 
States are not in the medical colleges, but in the universities. Nowhere are 
physiology, histology and anatomy better taught than outside of medical colleges. ■ 
As in engineering, there should be an harmonioun course leading through the 
bigb school to the bachelor of arts in medicine, preparatory to two yeara of 
strictly professional work, with the degree of doctor of medicine. 

When such training as this is demanded of all aspirants to profeesional prac- 
tice we shall have uniformly well-educated men in the professions, and not ootil ^ 
then. 
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The present session is tbe thirty-first annual meeting of the Kansas Academjr 
of Science. An institution which has existed for thirty years in the state of 
Kansas ought to have done work which should fully justify its existence. It 
should have already so impressed itself upon the public as to merit the continued 
favor, not only of scientific circles, but of the whole commonwealth. 

Tbe Kansas Academy of Science has done all its work in the past with be- 
coming modesty. Its meetings have been held vi\ttiOMt preliminary parade or 
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aoUDdingof trumpets. Its members have come up to tbe annual mepting with 
mfKlest papers, in whi(;h some fresh discoyory, sotds careful ohservatioD nr some 
mmary of results has been made known to our little circle. Our meetings 
Br, each has returned to hie own peculiar Held of labor, encouraeed to make 
further i oven ligation, as his limited opportunities permitted, The work hHs 
faeeu for its own sake, without any hope of pecuniary reward, aod always at 
financial loss to our members, who were aware that the delay in publishing dur 
proceedings has resulted in the loss even of that credit which belongs toereiy 
scientific infestiga tor, growing out of priority of publication. 

For the purpose of ioitructing our younger members, and such ul tbe publi ; 
as may be here present, I have ventured upon a short review of the work of the 
Academy in the past, with some suggestions for the future, which it st-ems to me 
grow out of our present conditions. 

The objects of our association ore briefly stated in our simple constitution 1 1 
e "to increase and diffuse knowledge In the various departments of science." 
A steady regard for these objects characterized the fouoders of tbe Academy. 
and has guided our members in all their efTorts. Love and enthusiasm for their 
favorite pursuits have been the impelling forces, and so our state has been ex- 
plored; the character of her varied resources — plant, animal, or mineral — have 
been studied -. ber rocks have been examined, her geological horizons have been 
determined, and the records of these matters, whether they appear in our own 
publications or elsewhere, have been made by members of this .Academy. 

In tbe Kansas Journal nf Edncatioh (or March, 1868, appeared a letter 
ritten by Kev. Jno. D. Parker, calling attention to Ihe benefits to be derived 
from an organization of the naturalists of the state. In July of tbe same year he 
issued in the same journal a call for tbe first meeting of tho.se interested in the 
natural sciences. To this call seventeen names were appended, many of which 
are honored in our asaociations : John Fraeer, D. H. Robinson, B. F. Mudge, J. 
A. Banfleld, J. S. Hougham, Jno. D. Parker, R. A. Barker. D. Brockway, J. B. 
Swallow, G. F. Chapin, J. H. Carruth, R. D. Parker, Jelf. Robinson, Peter Mc- 
Vicar, F, H. Snow. J. S. Whitman, and Richard Cordley. 

Some of these people never became members of the organization, but the ma- 
jority did. Of these, some have passed over is to tbe "unknown country." some 
are nearlng tbe boundary line which marks the transition from this world, while 
a tew, with energy and enthusiasm unabated, are still filling their places among up. 

John D. Parker, who prepared the call, was then professor of natural history 
1 Lincoln College (now Washburn). Tbe first meeting was held in his class- 
room at the college, September \, 1868. An organization was effected under the 
name of the Kansas Natural History Society, Its first officers were ; Prof. B. F. 
Mudge, President ; J. S. Whitman, Vice-President ; -John D. Parker, Secretary ; 

I Frank H. Snow, Treasurer ; John A. fianfietd. Curator. 
The second meeting of the society was held in tbe Presbyterian church, To- 
peka, September 7, 18ti9. Papers were read by Professor Mudge and Edward 
Cave, and a public lecture on the mound- builders was delivered by John D. Par- 
ker. The officers of the previous year were reelected. It was largely owing to 
tbe eFTorts of Professors Mudge and Parker that tbe society was kept alive in 
those early days. Nobody, comparatively, in the new state seems to have bad 
any time (or science. 
The third annual meeting was held in the university building at Lawrence, 
; 



September 5 and 6, 1870. Papers were read by Carruth, Snow, Mudge, Parker, 
and Saunders, and public lectures were given by John Fraser and John H, Bar- 
Fraser was elected President and served in rti&X. c»,v&c\Vi Vsn ■Co.twa 
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yeara. Parker waa continued in the office of Secretai? for four more years 
tbia meeting Preaident F rase r suggested the propriety of broadeaicg the 
of the soeiety'a work so ae to include e^ery branch of scientific eiploratioo and 
research in the atate, and a committee reported favorably od the propoeition. 
As an actual fact, mathematics and arcbieoiogy had already been given a place 
upon the program of the society. 

The fourth meeting of the society was held Id Leavenworth in October, 1871, 
The conatitutioD and by-laws were amended in accordance with the suggestion 
of the prerioUH year, and the name of the society chaoeed to the Kansas Acad- 
emy of Science. A number of valuable papers were read, and public lectures 
given by Professors Snow and Mudge. 

The fifth session of the academy was held at Manhattan in October, 1S73. 
Aliout a dozen papers were contributed and Rev. Chas. Reynolds delivered a 
public lecture. The neit session of the state legislature incorporated the Acad- 
emy as a state organization by the following enactment: "The Academy of Sci- 
ence shall be a coordinate department of the State Board of Agriculture, with 
their olfice in the agricultural rooms, where they shall place and keep for public 
inspection the geological, botanical and other Bpecimens; the same to be under 
the control of the officers of said Academy of Science, An annual report of the 
transactions of said Academy of Science shall be made on or before the 15th day 
of November of each year to the State Board of Agriculture, for publication in Ibe 
annual transactions of said board. This section to be inoperative and void unleae 
accepted by said Academy of Science, ^n writing, signed by the Presideot and at- 
tested by the Secretary thereof." (Laws 1873, cb. 137. §2.) 

This act of the legislature, passed without any solicitation on the part of lb© 
Academy, was a recognition of the value of tbe Academy's work. No douht we 
were largely indebted to the efforts of Alfred Gray, theD secretary of the Stale 
Board of .Agriculture, for tbia favorable legislation. 

Tbe Academy at its next meeting, in Lawrence, iir 1ST3, formally accepted tbo 
provisions of tbe above act of the legislature, and thus became a coordinate de- 
partment of the State Board of Agriculture. By this act, also, the Academy be- 
came the custodians of the state museum. Uodoubledly we received far more 
benefit from this asaociation than we conferred. Without it tbe Academy would 
have remained for years without means for publishing its proceedings, and with- 
out a place of habitation. Vet It may be tbat, bad the legislature of 1873 failed 
to make provision for tbe Academy as itdid,af«parate provision would bave beeo 
made soon afterward. As it is. there are hindrances growing out of our relations 
to the State Board of Agriculture. Coiirdlnate in name, we have, of necessity, and 
rightly, been subordinate in practice. Our reiiuisitions for printing and supplies 
for years were a drain upon the already narrow resources of the boprd, and we 
could claim nothing unless it was first approved by the secretary. We bave, I may 
aay, been very fortunate in coming in contact with secretaries wbu were frieudly 
tfi the work of the Academy, and who did all in their power to help. I doubt not, 
however, tbat the board of agriculture would now be glad to be relieved of the 
Academy as an annex, since our work, while not entirely foreign to agriculture, is 
done from a different standpoint and with a different purpose in view. Surely, 
too, tbe Academy, by reason of the value of its work, and because there is room 
forit as the stale house neare completion, deservee a separate mainteuance. It has 
earned tbe right to stand alone. 

What growth haa the Academy made ? In numbers, from tbe half dozen men 
who fiHinded it, it has increased until its nominal membership is nearly 200, 
The actual working membership is much less, but it baa Bucceeded 
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ft popular iotereRl in science in a number of communitiea inKaaons whore tlieaQ' 
Dual meetiaga bitve been beld. Of its Ihirty previous meetiDgs, fourteen have 
been beld in Topeka. five in LawrenL'e, three in Manhattan, two in Emporia, two 
in Leaveanorth, and one eaiih in Atchison, Wichita, Ottawa, and Baldwin. In 
all at these communities there has beeo acoaalderable local membership whose in- 
terest in our work is permaoeat. 

The numller of papers rend iit our meetings has increased steadilj, until the 
time allowed for their presentation has been insufficient; and, for some years past, 
many have been read by title only. Our Transactions, inatead of filling only a 
score of pafjea in the report of the secretary of agriculture, as they once did, have 
grown into separate volumes of frum 200 to 300 pages. 

Nor have the reports of the Academy been filled with matter which is of little 
»alue. On the contrary, all papers presented have been carefully oxamined by a 
publication committee, and only those considered to be of permanent value have 
been published. 

In geology, we have published the valuable papers of Professors Mudge, Saua- 
deis, Bt. John, Hay, Hawortb, Shnrpe, Prosser, Grimsley, and a number of other 
workers. 

In botany, much of the work of Carruth, Kellerman, Swingle, Bmylh, Hitch- 
cock, and Miss Minnie Reed has found a public through our Transactions. 

Inentomology. the work of Snow, Popenoe, Knaua, Willielon, and others, found 
in our Transactions, are of great importance. 

Id chemistry. I recall the n>«nes of Kedzie, Patrick, Bailey, Willard, Failyer, 
■ad DiDsmore, as contributors to our proceedings. 

In pharmacy. Doctor Browa and Professor Sayre have been valued con- 
tributors. 

In ornithology, the names of Snow and Goss have been prei'minent, but there 
have been many lesser lighte. 

In every branch of natural science we have had enthusiastic workers whose 
ooDlributions have both enriched the literature of the subject and added to our 
knowledge of the resources of the etate. 

A list of the past otlicers of the Academy presents an array of namta which 
■tand as a guaranty for faithful performance in the matlors under their control. 
Ae Presidects we had Professor Mudge (four years), John Fraser (three yearsi. 
Professor Snow (five years), Professor Lovewell (two years). Doctor Brown (two 
faars), Doctor Thompson. Professors Nichols, Dinsmore, Failyer, Pojjenoe, Bailey, 
Bayre, Kelly, Williston, Mr, Robert Hay. Mr. J, B. Mead, and Mr. Warren Knaus. 

As Secretaries we have had Jno. D. Parker, John Wherrell. Joseph Savage, 
Prof. E. A. Popenoe, Professor Bailey. A. M. Collette, and Prof. E, B. Knerr, 
Professor Popenoe served the .\cademy in this ofHce for a dozen years. 

We believe, too, that through all these thirty years we have raaintained the 
aoieotific spirit manifested in the earlier efforts of the founders of the Academy, 
And that we have also added the clearer vision which must always come as ob- 
MrvatiuDB are eiteoded. 

For many years the etlorts of the Academy were directed toward securing a 
geological survey for Kansas, to be partly under the direction of the Academy. 
It is probable that our agitation Id this direction was largely instrumental in se- 
curing the present survey uoder the direction of our state university. This 
work, while it is not what the Academy was seeking, is probably better than our 
plans contemplated, and 1 may add that it is all being done by our members, al 
though entirely independent of our organization. 

It was an early thought of the founders of the Academy that large scientific 
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collectians would be made by the members and that theee wouk] be second i 
the state. A curator was elected at the first or^oization. Materials begatt ' 
U> accumulate, but it was cot until tbe society was given a place in the rooms of 
the btmrd ot agriculture, with space for ila coileutions, that anything like a dis- 
play was made. By the help ot Mr. Gray and other eeuretariee of the board a 
fair series of oatural- history speuimeas was necured : members of the Academy 
labeled and arranged them: and this museum in the rooms ot the board ot agri- 
culture has been for many years a source of interest to all visitorB to our state- 
house. 

There is another part of this museum irbicb. while it would not be so attract- 
ive to the public, has a greater scientilic and economic value. Tbe miaeralogical 
and geological specimens are stored in boxes and comers'nbere, for the present, 
thoy are worse than useleas. Under the hands of a skillful curalor they could be 
made both attractive and instructive, provided a suitable place for their display 
could be secured. 

Then there is the Kansas herbarium prepared by our versatile librarian, Mr. 
Smyth. It is stacked away in a corner where II cannot be consulted nithont 
great incoovenlen<.-e. It needs roomy eases, where each genus can be placed in a 
separate comrartment, and where any specimens can be readily accessible. 

In addition to these general collections, whose value is unknown and at present 
unknowable, the State Executive Council has appointed the Academy of Science 
as curators and custodians ot the magnificent museum of birds — the Goss collec- 
tion — that monument to the energy and enthusiasm of a man who loved his work. 
Some years before his death Colonel Goas was offered 825,000 in cash for his col- 
lection, and afterward he added many rare specimens to it. It has not depreci- 



ated in value, and, if properly cared for. 
Goes was thoroughly and honestly done. 

The museum under the care of the .Academy, ai 
rtx>aiB and in the Goss collection, and as not see 
worthy of a place for display — ie worthy of the car< 
increase very rapidly if encouragement and opporti 
emy to work for its iuiprovemi 
atton for the presen 



do go; tor the work of Colonel 

%a now seen in the agricultural 

en in the Academy's rooms, is 

■e of a paid curator, and would 

:y were given to the Acad- 

■ty thousand dollars is a very modest valu- 

With favi'rable legislation, we might in a very 



short time build a museum here In our state capital which would be a 
tbe Academy and to the state. It is worth the effort. Our commonwealth c 
well afford the small outlay, and the returns to it in the cash value ot the tnuseo 
itfieK would always exceed the cost. No better means can ever be planned for 
advertising the resources of the state and inducing immigration and Ihi 
ment of capital than that afforded by a good exhibit of our economic geo 

The dilapidated mineralogical ruin now on exhibition in the basement 
dor of the south wing was thought to be a fine advertisement for the state, 
the World's Fair it was fresh and attractive! but in the chaotic condition ii 
which it has ao long existed it is useless. Even when new it lacked the educa- 
tional uses to which properly labeled and arranged museum specimens can Ije put. 

The chief value of a museum is not display or advertisement. It is educa- 
tional, and it is chiefly for educational purposes that our State outjht to maintain 
a good museum at the capital. Here annually come over a thousand of the 
teachers of our state to attend the great educational meeting at the holiday sea- 
son. Here come the delegates to dozens of meetings, whose object is a broader 
culture and an uplifting of our people. Hither come thousands of excuraioDiste, 
men, women, and children, from al! over our state, attracted by the fall festival 
and other shows at the capital city. Sightseers by hundreds visit the museums 
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daily, and if they were made more attractive and giveo n Rreater educational 
value by further exteneioD and greater care, their iDHuence for good might be 
liiu!ti|ilied iudeficitely. 

Id the room used by the Academy are, stored in boiik-caBes and boxes, piled 
I Blacks on the floor, spread out upon tables and chaira — occupying, indeed, 
much of the space in the room — the valuable collection of books and pamphletB 
belonging to the society. 

These books represent the cumulative results of a score of years of patient 
exchanging with similar societies. There have been a tew purchases and some 
donations. The government officea and the state geological surveys have sent us 
their publications. Many of the books are rare and could not now be purchased 
in aoy book market, They are largely the Bcienlific publications ot tbia and 
foreign governments, the trauHactions of the scientific societies from ail parts ot 
the world, and periodicals, devoted to the seieocea. Some seta are complete, or 
nearly so, and many have beec bound, through the generosity of the State. 

The narrow quarters now allowed to the society preclude any useful present 
diapositiuD of the volumes. There is not half enough shelving for their use, 

Bui, in my mind, the question of room tor this growing library opens up the 
wider one of the economic adjustmcDt aad itdminislrHtion of all the libraries now 
in the state-house. There are here a number of hbraries, each covering a some- 
what different field and yet in some measure duplicating each other. For in- 
stance, the State Library, the Historical Society, the Board of Agriculture and 
the Academy of Science are all receiving and collecting the reports of the United 
States geological surveys. None of them has a complete series of these publi- 
eatioDS, and probably not one of tbem alone will ever be able to secure a complete 
Bet, Possibly, if the libraries were united, a full series would lie found, or the 
duplicates could be exchanged for the volumes lacking. At least, the uaerof the 
library would be enabled to find at one place all the literature of the subject con- 
tained in the state-house, instead of being required, as at present, to try three 
or tour libraries before exhausting their poHaibilities on the subject. 

Both the State Library and the Historical Society are collecting large series of 
the volumes of our jKipular magazines, bound at the expense of the Slate. Both 
libraries collect the public documents issued by the national and state govern- 
ments; and the problem ot more room for them has been repeatedly presented, 
and solved for a limited time. Vou all know how these documents fill space in a 
library ; and yet they are indispensable for biatorical and statistical reference. 

This duplication is unnecefsary and wasteful, not so much financially as in 
space and order and acceasibihty to the public. The aeeker after information 
may bave to try all the libraries before he finds what he wants. 1 have done this 
■ometimes In hunting the bibliography of a subject. Then, too, we are con- 
fronted by different systems of claasi Beat ion. One library has the Dewey sys- 
tem, and another is without sjalem. In all ot them the crowded condition and 
lack of abelf nxim are hindrances to the literary worker, and the books are inac- 
ceasible even to the library attendants. 

I By all means these libraries ought to be consolidated. Give proper room to 
the collections, establish a general single system of classification, provide ade- 
quate reading-room facilities, and the pubUc will reap twentyfold the benefits of 
these books. It will be less eipenaivc than the present plan; but oven it it 
should double the present cost, the economic advantage derived from the in- 
creaae<l utility would fully juatify the outlay. 
Members of the Academy may ask why we should give over to the State and 
to public use that which bas cost us the labor of years to accumulate— ^^^ 
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which, except (or our interest aod forethought, wouJd uot now exiet. Why BV 
render such a valuable property ? I auswer. becnuse the Academy of Science 
working in the ioterests of Kannas, and the State can use this property to better 
advantage than can the Academy. By maljing it a part of the general library of 
the State, open to the public, its beneflts will reach a larger Dumber of people 
than are now reached. Tbe State, too, by paying our printing bills and binding 
ourexcbanj^es, has acquired an equity in tbis property. On no other ground than 
that nt ultimate ownership can the State be expected to appropriate money from 
year to year to build up libraries. Since tbe question of ownerahip of the Acad- 
emy library is, to say the least, a debatable one, I am sure that every member of 
the Academy would be ready to relinquish his personal rights for the greater 
good. Regulations could eaaily be provided by which our members could retain 
the privilege of drawing ecientiflc booLie for private use. 

The State Historical Society is similar to the Academy in ha organization and 
relation to tbe state. Its title to its library is like ours, dilfering mainly in the 
greater size of its collection. The housing together and placing in a single col- 
lection ail these libraries, under one general admioistration, would in nowipe 
interfere with the function ot the State Historical Society or of the Academy of 
Science as collectors of historical and scientific materials: on the contrary, it 
would assist the secretaries in doing tbis work, since it would relieve them of 
earen of library administration. 

The publication of reports and the exchanges arising therefrom should go 
as at present. The historical museum and tbe scientiSc museum could be 
tained under the management of each society. Even tbe purchase of books in 
each particular field could continue as at present, with fateguards to prevent 
wasteful duplication. It ie the care of the books and the Ubrary management 
only that would be changed. 

The duplicate volumes growing out of Che union of the libraries, especial) 
the miscellaneous books, could well be employed to help in estnblishiDg travel 
libraries for circulation throughout the state. 

Let me say, in this connection, that the promolors ot the "traveling library 
idea are forgetting tbe difference between the functions of a circulating library 
and a library of reference. Our state library is exclusively a library of reference. 
If it is to manage the traveling libraries, it must have a stock of duplicate books 
for that purpose. It would be manifestly absurd to use its stock of miacellanBOUs 
books for tbe circulating libraries and thus be without them for reference. 

At the last annual meeting of the Academy, at Baldwin, a committee was ap- 
pointed to secure proper legislation to obtain for the Academy the space neces- 
sary for making a suitable exhibit of tbe property and literature of tbe Academy 
in the state-house. As chairman of that committee, I have gone over that sub- 
ject in many of its phases, have consulted the other members of the committee. 
members of the Academy, the librarians in the state ho ubb, and out of all have 
evolved a plan, which I can present here only in outline. If tbe Academy should 
approve it, tbe plan can easily be drafted into a bill for presentation to the legis- 
lature, hcan be rejected if it seems impractical, or it may be radically modified. 






/.— Ooverninff Body. The governor of the state, the chief justice, the su- 
perintendent of public instruction, the secretary of the ShLte Historical Society, 
the curator of the Academy of Science and the secretary of tbe State Agricul. 
tural Society shall constitute a library board, whose duty it shall be to meet at 
some stated time each four years and elect one chief librarian and thra»Mi> 
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iinte, who shall serve for a fieriod of four years or until their si 
elected and qualified. 

//. — Deparhnenta of the Library. The library ehall consist of four depart- 
meotB: (1) Tbe law library; (2) The historical library ; |3) The scientific library i 
(J) Miscellaneoua booke. The lair library ia primarily for tbeuseof the supreme 
court and the legal fralBrcity, under such regulations as now exist. The histor- 
icat library in to include all general historical works, and especially books, pam- 
phlets and manuscripts relating to Kansas aod American history. . The scientific 
library is to include books relating to the natural and exact sciences and their 
applicatioDS in medidne, agriculture, engioeeriDg, and other useful arts, and the 
pruceeditigs of acientiSc societies. The miscellaneou!) library is to include all 
boobs not included in the other classes. 

m.^Library Staff. (DA chief librarian elected by the library board for 
a period of four years. IS i One assistant librarian nominated by the judgee of 
the supreme court aod elected by the library board for the same period. He is 
to have immediate charge of the law library, under the direction of the chief libra- 
rian, (3) One assistant librarian nominated by the state historical society and 
elected by the library board. He is to have charge of tbe bistorical library un- 
der the supervision of the chief librarian. <4 ) One assistant librarian nominated 
"by the Academy of Science and elected by the hbrnry board. He is to have im- 
mediate charge of the scientific library under the direction of the chief, and if re- 
quired is also to assist in the other departments as tbe chief librarian may direct. 

In addition to the above staff of four elected by the library board, there shall 
be a chief cataloguer and such other aasistanta as the legislature may provide for 
by bieoDial appropriations, The chief cataloguer and other asBistaots shall be 
appointed by tbe chief librarian, at his discretion ; but he shall not make con- 
tracts (or such service in excess of the amount appropriated (or any fiscal year, 
Dor beyond the expiration of his own term of appointment, 

JV. — Compenaation. The compensation of the members of the library staff 
shall be fixed by law. subject to change in the bieuuial appropriation bills. 

V. — AdmfjiUirriHon. ,\ll the books of the four departments shall be placed 
• upon ageoeral accession list consecutively aa invoiced or received: acd no du- 
plicatioDi except when deemed wise by the chief librarian and the department as- 
sistant, shall be permitted. Each department shall also keep a title and shelf 
list of its own books. All books purchased, or received aa donations or by ex- 
change, or from the state printer after being bound, in any of the state offices or 
by any o( the societies occupying rooms in the state-bouse, unless (hey are re- 
quired for e.vchanges, or (or reference in making investigations in the depart- 
meut through which they were received, shall be promptly turned over to Ibe 
state librarian for cataloguing and placing upon the shelves of the state library. 
Books constantly in use for reference in any department may, however, be re- 
tained by the head o( the department : and books may also be drawn from the 
Jibrary for temporary use in any department under regulations made by the li- 
brarian. Serial pamphlets may also be retained in the departments until volumes 
Are complete and ready for binding. 

STATE MUSEUM — ACADEMY OP SCIENCE. 

The State, through its Executive Council, shall provide proper roomij and facili- 
ties (or tnaintaining a scientific museum, in which shall be displayed specimens 
illustrating tbe natural history, geology, and especially the mineral and other 
economic resources of Ihe state, and including the Goss ornithological collec- 
tioD. Thie museum ehall be in charge of a curator, who shall be elected by tbe 
Kansas Academy of Science for such term as it by Its constitution may deter- 
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mini-. It shall bo hia dut; to attend to the correapondencp of the Academy n 
other similar bodies, the eichaagiag of publicatlnaa, and to <:are for all t 
scientific specimens which may dow be or may hereafter bet-ome the property of 
(he State, under the direction of the Academy. He shall be in charge of the 
secretary's office, which shall be in connection with the museum in the atat a- 
house, aod shall receive such annual compensation for his 
appropriated by the legislature from time to time. The legislature may al 
allow an anoual aniouot for postage and a 

HI9T0K1C*L MUSEUM — 

The State Hiatorical Society shall be allowed the 
house for the proper display of all articles of an hiatorical nature, except bold 
books and printed pamphlets, which may now be or may hereafter becam< 
property of the society or the state. 

This museum shall be in charge of the secretary of the state historical socia^ 
who shall hare his olBce in rooms in the state-house contiguous to the hietorii 
He shall attend tu the correspondence and exchanges of the s< 
ni. and shall be allowed such compensation for his aervic 
a the legislature shall from liioe to time determine. All dnplij 
cats historical books in the state library, and other books cot needed by thei 
departments or for traveling libraries, shall be turned over to the secretary of tl 
State Historical Society, If he desires Ihem, to use in exchanging tor historidj 
literature. 

All acts of the legislature relatiog to the State Library, Academy of Scieooe an 
State Historical Society which are ioconsistent with the foregoing provisions «re 
to be repealed. 

I am fully persuaded that the plau just outhned, if enacted into a law, 
would be economical to the state and involve less actual ultimate outlay than the 
present system re4uireB. Above all, it would promote the usefulnMsof the State 
Library, the State Historical Society, and the Academy of Science. 

The plan just given would take the appointments out of politics and probably 
insure s permanently efficient library management. Moreover, it would give the- 
Supreme Court, the Historical Society and the Academy of Science a continued 
and direct oversight of the book collections In which they have a chief intereet. 

The State Historical Societj- has built up a noble collection of valuable his- 
torical and general literature. Its management has been excellent. Its library, 
hampered as it has always been for room, is yet the t>eBt managed in the state- 
house. tiecause there has been In it the greatest regard for modern library 
methods. 

The library of the Academy of Science has been in no sense a public collec- 
tion, although I think no person has ever been denied the privilege of using it. 
The function of the librarian of the Academy has been merely that of a book 
collector. He has not come In contact with the public as users of books, and bd 
has not been required to study the broader question of library economy. 

Hut put all these book coltectionH together. Give them one management, 
under a chief who knows both books and library metbode. and In whose electioo 
no question other than that of fitness shall be raised. Properly maintain and 
dietiuguish the four library sections as herein outlined: the law, the historical. 
the scientific, and the miscellaneous. Then give each room to grow, under the 
fostering care of the societies and the chief librarian and the state; and the 
sphere of their usefulness, nod the measure of it. will continue to grow as tha 
years pass by. 
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I have watched the workmen, during the past year, as they have put the fin- 
ishing decorations upon the walls of the new library room, on the third floor of 
the north wing of this building. What a magnificent library room that will make, 
if properly furnished. Three tiers of steel library stacks, each seven feet high, on 
•each side of that room, will accommodate 250,000 volumes and leave ample room 
for the reading public, by using the two connecting rooms. Here is room for all 
these libraries for many years to come. 

Members of the Kansas Academy of Science, if we can secure the favor of the 
legislature at its coming session, so as to pass some measure like the one I have 
outlined, we will have conferred a favor not only upon ourselves as recipients, but 
upon the great institutions of the state and upon all our people. But whether we 
succeed or fail, the Academy itself will be benefited by the interest aroused by 
our efforts, and they will bear Iruit in due season. 
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II. CHEMISTRY AND PHYSICS. 



RELATIVITY IN SCIENCE, 



Hpsd bpfore the Academy October Si. 1M7. 

All humaD knoivledge is relative. It is beyond the poner ol man to i 
an iaolated fact. We know only by comparison. There is nothing new in thia: 
the meet ancient philosophers recognized the force of this truth. Evidently, 
then, to fully comprehend a, fact, we muet know it in all its bearings. But again, 
that is quite impossible, for to know nil of any one thing is to comprise a knowl- 
edge of the whole universe, so Jntiaiately bound up is each fact in every other. 
Ab Tennyson has beautifully put it : 

"Flower in the crannied 

I pluck yon out of tbi 

Hold you there, root and all, io my band, 



Little flower: but if I could understand 
What you are. root and all. aod all 
1 efaould know what God and man i 



.11, 



Only because of this comparative nature of all knowledge is it possibli 
have a science ; but students of science are frequently led astray io their cod- 
elusions. Of course it is beyond any man to grasp a subject in all its bearings, 
for, as we have seen, that would mean omniscience ; but he is the best scientiat 
who can master the most of these relalionahips. 

I purpose in this paper to discuss a few topics in illustration of the interde- 
pendence of scientific concepts. 

Consider first the simple idea of motion. Think of a wheel of a moving car- 
riage. A chalk-mark on the tire U at rest in reference to that part of the wheel, 
moves in a circle in reference to the axle, moves io thti curve of a cycloid in refer- 
ence to the horizontal plane : but the path of the chalk-mark is no longer a true 
cycloid it you remember the earth's surface is spherical instead of plane. Again, 
referred to the plane of passage, the chalk-mark has a maximum velocity when 
it is uppermost; that is, the upper half of the wheel Is going faster than the 
lower half: but referred to the wagon axle, the velocity Is uniform. Tbe velocity 
of tbe carriage may be five miles an hour if we conceive the roadway to be 
Stationary ; but if we recall the rotation of the earth on its aiis, tbe velocity at 
once jumps to a thousand miles per hour. Now tbink of the motion of the earth 
about the sun. and, if the time be early morning, to the thousand -mile velocity you 
must add another nineteen-mile [ler-Hecond speed. But we are not yet done, for 
the sun is hurrying through space toward the constellation of Hercules with a 
further velocity, guessed by some astronomers to l>e as much as sixteen miles per 
second, carryiog with him the earth, our carriage, its wheel, aod the chalk-mark 
on the tire. All things considered, what is the path of that chalk-mark? 

We speak of the dark Frauobofer lines io the solar spectrum, which indeed 
are only dark by comparison witb the much more brilliant adjacent field, and 
which examined independently may be demonstrated to furnish considerable 
light. Likewise sun-spots are "black" when contrasted with the surrounding' 
portion of the sun's disc; and yet their darkest areas outshine the caiciui ' 
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Frequently tbe relnted (acts of comi>ariaon are quite obscure and eeldom con- 
•ciouely recogDized. Eveo when they are sought out the; may be missed alta- 
Ketber in some cases, and erroneous conclusions may be stated and find wide 
acceptance in explanation of certain phenomena. 

Consider the case of the apparently increased diameter of the sun or moon 
when near the horizon over what it is when nearer the zenith. An explanation 
frequently given for this phenomenon is the unconncioua comparison which the 
observer maites of sun or moon with objects near the horizon. Why does Che ob- 
server not remember these impressions and give tbe sua and moon the same value 
when overhead? Why should there be an '■ unconscious comparison" at all in 
the mind of the observer between terrestrial objects at the horizon and the ijiam- 
iter of tbe sun or moon or planet? This is one of those explanations which gain 
■urrency, but which do not explain. II is a false correlation of facte. The true 
explanation of the (arailiar phenomenon cited ia as follows; To every observer 
tbe impression of the contour of the heavens is that of a flattened dome, and not 

lemisphere. We all conceive of the heavenly bodies as traversing this dome, 
the surface of which we naturally think of tbero as located. This is a child- 
hood conception of the heavens, and all subsequent education and knowledge of 
the varying' immense distances of the heavenly bodies can do practically nothing 
to alter these natural impressions. The dome appears flattened because we con- 
ceive of tbe distance to the blue in the direction of the horizon as greater than 
that overhead. 

Id the illustration herevritb given, let HHi represent the horizon, E the posi- 
tion of the observer, HMHi a semicircle, and UdHi the apparently flattened 
of tbe heavens. The angle of vision at E, subtended by the moon's diam- 



eter, is slightly greater when the n 




tb than when it is near tbe 
horizon. 80 the moon should actually ap- 
pear larger when overhead than when rising; 
for (vhen it is directly overhead we are nearer 
to it by tbe distance e^ual to the earth's 
radiuN. But tbe difference in visual angle due 
to this nearer approach is so slight as to pass 
unnoticed, unless we take special pains to de- 
tect it, as may be done by iooiting at the moon 
through a roll of paper so adjusted as to 
Juet take in its disc when at the horizon. When at the zenith the whole moon 
longer be visible Ihrougb tbe paper roll, proving it to be actually nearer, 
though to tbe eye apparently smaller. Neglecting this small diflerence, the vis- 
ual angle is practically the same Wherever the moon may be, and therefore that 
body should always appear of the same dimensions; and it would so appear did 
but refer its position to the surface of a sphere and therefore always at the 
same distance, instead of to tbe surface of a flattened dome, and consequently at 
varying distances. In the illustration, an object referred to 8, Bi. or Si will not 
change in apparent dimensions, but referred successively to D, Di, Di, it will 
apparently grow smaller until directly overhead, and thereafter will seem to grow 
larger until again in the horizon at Hi. Thus we see that " objects near the ho- 
D, such as trees, buildings, etc.," having nothing to do with tbe apparent 
of the moon, sun. or other heavenly bodies. Tbe stretch of the earth's sur- 
face far out toward tbe horizon, beyond which we must still think of tbe blue 
vault. as located, gives us an impression of greater distance in that direction to 
the blue than directly overhead. Besides, the greater quantity of light that 
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comeB from the sky overhead than from that low down would aleo tend to 
impreesion of greater nearoess for the former. 

Scientific esplaaatioD is oothiag more than the briDg-tog together the 
closely related facts. When we seelt such an explanation we endeavor ti 
cover relationships between the facts. Consider aoother illustration : 

It ia frequently asked why our visual impressions of objects about us ar 
inverted, inasmuch as the image on the retina of the eye can clearly be del 
Strated to be inverted. Inverted with respect to what? is our first quest 
The reply may be: Inverted with respect to the objei-t itself. The antonym to 
the term "inverted" is "erect," which means the normal position of the object 
wit^ reference to the horizon and to other aasociated objei-le. In the picture 
formed on the retina of the eye these eitercnl relationships as they appear are 
not disturl^ed, and therefore how could the object contemplated be considered as 
inverted? To the acrobat standing on his head the world does not appear upside 
down, for he recognizes that it is be who la inverted for the time being, while aJl 
other objects hold a normal position with reference to each other. 

It was only by carefully tracing the relativity of phenomena that Count Rum- 
ford and William Robert Grove and Julius Robert Mayer were enabled to arrive 
at that grandest of scientific generalizations, that all energy is correlated and {a_ 
forever conserved. Ther recognized that all energy is one and the 
ever variously manifested. Energy is the capacity which moving bodies hi 
by virtue of their mass and motion, of imparting 

Hence they recognized but one kind of energy, that which afterward receil 
the name of "kinetic" energy. 

All energy ia kinetic, for displacement of a body through space can be aci 
plished only by one moving body imparting its motion to another, whether 
motion be of a moss, and so known as mechi 
as heat; or of atoms, and therefore known 
and known as light, electricity, magnetisn 
"energy" must ever hold motion an an es 
molecules, atoms, or ether particli 
"potential energy" has 
one text-book to anothei 




ir of molecules, and so known 
chemism ; or of ether vibrations, 
ir gravity. The physical concept 
itial property — motion of mass, of 
'are that an expression known as 
o physical discussions and has been copied fron 
*■ for a generation or two, and seems likely to be con- 



tinued by compilers of texts on natural philosophy for some generations to c< 
As I endeavored to point out before this Academy six years ago. at the Ottawa 
meeting, I still maintain that there is no such thing as potential energy-, except 
as we may in a loose way regard all energy as potential In the sense that it is 
possible, as heat, light, electricity, or gravity, to be inter trans formed. Aa ordl/y 
narily presented in texts on physics, the ciTncept "potential energy" Is a 
correlation, and the result of surprisingly slovenly thought. 

To illustrate: A lad holds a ball in band which he purposes to toss i 
Were I to assert that that ball possessed energy of any kind in relation toil 
conditions presented — those of the boy's hand and the plane of its positiond 
the plane of reference, you would rightly pronounce the statement sbaiu 
Please, then, where is the difference of related conditions alter the ball has b 
tossed upward and rests for an instant poised in mid-air in the hand of graritS 
And yet, under the latter conditions, we are told that the ball possesaes a (' 
culiar energy— "potential energy " — the result of the conversion of the klnst 
energy It possessed at the beginning of itaascent. Now what is the true 
of the facta, which relation has been overlooked in presenting the false 
tions called "potential energy"? They are as follows: The ball in risingfl 
doing work against the force of gravitj-; that is, it is accomplishing ether i" 
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placement, foi gravity must reaide in the ether. But whenever work is done, 
energy is transformed or traneferred, The energy o( mass motion in the rising 
bull ia gradually transFormed to energy of ether motion as gravity, nnd ia not In 
' any senKe whatever atored in the ball. Ae gruvtt}' energy, it exists io the ether 
ftod may at oDce be reconverted intii energy of masH motioo to return the ball to 
earth ; or if the ball fiQi] a support at its higber elevation, that energy will per- 
H gravity energy. The mere posaibility of the hall falling to earth again 
does not give it any quality of energy whatever, .%uy more than the flrat possi- 
,l»lity of its being tossed into the air made it a poaseaaor of energy. But the 
^nature of gravity ia ao little understood that the foregoing rea^ooing oiny be re- 
ceived with some hesitani^y. Let us therefore i-oosider another illustratioa com- 
lonly t-mployed in the tevt-books. 
The heat of fuel ia frequently spi>hea of as "stored energy" derived from the 
Bun at the time the plants were growing. I once heard an intelligent lady slate 
that the iridescenue of anthracite coal was foasil aunBhine. Let us consider tha 
relationship of the facte as we beet know them, and n-e will find no room for the 
subterfuge of "potential energy." The energy of carbon atoms vibrating as such, 
and of oxygen atoms vibrating as such, is greater than that of these elements 
tibrating together as carbon dioslde. Therefore, in order to mainlain the vibra- 
tions of carbon and oxygen separately, some energy must be taken up as trans- 
formed tram some other source, it matters not from what source derived. Usually 
that source is sunshine. The sunshiae falling upon the green cbloroplasts of liv- 
.ing leaves enables them to separate the absorbed carbon dioxide into its con- 
Hituenta of carbon and oxygen, bet-ause the additional necessary energy is thus 
lurniehed. But that additional energy utilized Is now no longer energy of sun- 
light, but It is energy of chemism ; and io no proper sense can it be looked upon 
as stored sunlight any more than the resulting products of carbon and oxygen 
may be regarded as stored carbondioxide, or the lumber in a lumber-yard as stored 
In after time, when the wood or coal is again burned, that ia, when the 
carbon again unites with ogygen, the surplus of chemical energy neceHsary to the 
carbon atoms and the oxygen atoms aa such, over that which exlats in their eon- 
Ktitution ae carbon dioxide, is transformed mostly to heat, some of it to light or 
electricity poHsibly, and is but another trDneformation. A conspicuous absurdity 
,o( the text- books is to speak of the energy of the sunshine as all stored in the ear- 
,boD or carbon compounds formed in plants from the carbon dioxide taken from 
1 we have seen, the oxygen, Be|)arated, plays as important a part in the 
s the carbon, Then why not say the solar energy was stored in the 
dxygen as well as in the carbon separated? When carbon and oxygen unite in 
combustion, why is It not aaid that the oxygen furnished its quota of stored solar 
•oergyT 

Let us bear cloaely in mind the relationship of all the phenomena concerned, 
and " potential energy" will become an obsolete term, "stored energy" will drop 
a the vocabulary of physical science, and we will read there only and ever in 
ir stead " transformed energy." 
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THE CHEMICAL COMPOSITION OP CEMENT PLASTER. 

BY E. H. 8. BAILEY, LAWRENCE. 
Read before the Academy October 28« 1897. 

There has been found, scattered over quite large areas in some of the central 
states, especially Kansas, Indian Territory, and Texas, an earthy material, which 
consists practically of gypsum sand, and which has been utilized for the manu- 
facture of a material which has been called *' cement plaster.** This material is 
of light color, and when dry frequently as fine as dust, and is evidently of recent 
origin, deposited from water. There are often watercourses in the vicinity of 
the deposits ; and springs of water strongly impregnated with calcium sulfate often 
flow from the beds. These beds cover an area of from ten to twenty acres, and 
vary in thickness from two to ten feet. One peculiarity of the location is that 
they are usually on only one side of a stream. 

This material, to which we have assigned the name ''gypsite," upon being 
examined with a microscope, is seen to consist of numerous crystals of gypsum, 
associated, however, with much material that seems to be amorphous in struc- 
ture. As it can be readily broken up with a plow and harrow, and can be handled 
like ordinary dirt, being loaded upon wagons with a grader, it has been found 
very economical to use it for the manufacture of plaster. All expense of 
quarrying and grinding is thus avoided. Of course many claims are made for 
the superior quality of the product over the ordinary plaster of Paris, made 
from rock, but practical use of the material will solve the reasonableness of such 
claims. We have had special opportunities to examine a large number of sam- 
ples of the original crude material, and of the manufactured product, in connec- 
tion with some work for a report of the University Geological Survey. 

COMPOSITION OF THE RAW MATERIAL. 

The gypsite varies greatly in composition, even in the same area. I^his is 
due to various mixtures of clay on the one hand and of sand on the other. An 
expert can, by the appearance of the material, select the different grades, and 
mix them in such a proix)rtion as to produce a product of the right composition. 
As an example of this, the following analyses may be quoted, all taken from 
material from the same bed, but sampled at different times by different persons. 
For convenience the constituents only are given here; but something will be said 
of the probable combinations farther on. 



Constituents. 



Silica and insoluble residue 
Iron and aluminum oxids. . 

Calcium oxid 

Magnesium oxid 

Sulfuric anhydrid 

Carbon dioxid (calc.) 

Water 

Totals 



Gtpsitb Beds. 



No. 1. 



18.69 
1.21 

26.11 
.43 

:«.27 
3.15 

15.29 



98.75 



No. 2. 



12.29 

2.27 

29.69 

.78 

34.87 

(det.) 3.52 

16.07 



99.49 



No. 8. 



10.23 

1.12 

30.78 

.49 

34.56 

(calc.) 5.67 

17.10 



9e.s^ 



It will be noticed that the proportion of insoluble material varir' 
bly, and the water increases as this diminishes. 
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.nthe procoBs of luaDufat^ture, the ordinary iron kettles are used, of a capac- 
ity of about eight tons of arude material. Theee kettles are heated by a coal 
■e directly on the bottom and Che flame is carried around the sidea in fluBs, 
Each kettle ie provided with a mecbanica! stirrer making fifteen revolutions per 
minute. An excellent .juality of coal is used so aa to produce as hot a fire as 
poeeible. Tbe crude material is dropped into the heated kettle gradually till 
Ibere i%a auRicient quantity, and aa the heat la applied all the time a violent 
boiling, as it is called, takes place, from the evolution of the steam of tbe mois- 
ture in the original material and tbe combioed nater. A short time before the 
process is complete (which reijuirea about three hours) there is a sudden settling 
of the material and the evolution of steam ceases, but thia begioa to boil again. 
and after a certain time, which can be determined by the expert laborer, the 
kettle is opened at tbe bottom and all the material is dropped in a few seconds 
storage pit. The b'urned cement is then eifted, and any particles too large 
to paas tbroUKh the sieve are ground and burned again. In tae process consid- 
erable duat is carried off from the kettle and lathe best mills this is collected 
and saved. 

In order to study tbe process of manufacture mora completely, I have made 
analyses of the material in tbe process as follows: 

No. 1, crude gypaite. 

No. 2, the completed " cement plaster." 

No. 3, dust thrown off from the material while being calcined. 

No. 4, tailings from tbe bolting reel. 

No. 5, sample of the " set " cement plaster. 

Noe. 3, 3, 4 and 5 were from tbe same kettleful of cement, while No. I is a 
iniKture of twelve samples of the crude material as it was running Into the kettle. 

In order to arrive more fully at the composition in this case the carbonic acid 

waadetermined by actual weight, after decomposing with hydrochloric acid, and it 

will be noticed that there is not a sufficient quantity to combine with the cal- 

um and magnesium. Thia seems to indicate that aome of the baaes are in the 

imbiaation with silica in the form of clay or other aolulile minerala. 



Silica and insoluble residue 13.29 

_ . and aluminum oiids 2.37 

Calcium sulfate — 57. D5 

Calcium carbonate 8.01 

Calcium oiid 2.12 

Magneeiuffl oxid .78 

'Water 16.07 



Ttotala. 



90.49 



1.85 
.91 
4.91 

99.78 



22.03 
2.23 

53.67 
12.17 

4.70 
.56 

4.43 

99.78 



99.97 



It is interesting, also, to notice in this coDnection that the eet cement agrees 
remarkably in composition with tbe original crude sample. It has just about 
I same quantity of water that was originally present. 

In the dust there is present Ci.lS per cent, water, which shows that some of 
I material not fully calcined had been carried off from the kettles. The tail- 
•WBtain more of the silica and insoluble material. This is to be sxpected, 
*be parte that have not so readily broken up under the Influence of 
nat is carefully kf g>t bt-low a 400 F., there seems to be little pos- 
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eibility that the carbon dioxide should escape, aod tbe coroparison ol the t 
Aoi last aamples ebow that this is tbe case. The carbon dioxide in the first tt 
.1.52 and io Ihe last 8..t5 per cent. 

There is a iride variation in the per cent, ot calcium and iiia{;nesium c&rbon- 
atBB in different samplee. and the poeitive elTect of different quantities of this 
substance has not been ascertained. From what is IcDown, the ma^esiuiu plays 
very little part in the determiDatiou of the quality of the set cement. The amount 
of water ia the manufactured plaster aeldon falls much beloic five per cent, : the 
variation being not over ttco per cent, wbeu a number of analyses are compared. 

Something should perhaps be said about tbe use of "relardera" in cement 
manufai-ture. They are especially used with the rock plasters, though occasion- 
ally, no doubt, with tbe cement plasters. The common opinion is that sours and 
sweets act as retarders. and many subslances of these claasea are used, such as 
citric acid and sorghum molasses. It is possible by the judicious use of such a 
retarder to delay tbe setliog of the cement many hours, when it would normally 
set in a few minutes. Tbe action of these materials seems to be to prevent tbe 
material hardening by the formation of the crystalline compound. On the other 
hand, there are some things that act as accelerators, and in mixing the plasters 
they must be rigidly excluded. For instance, it a plaster is mixed in a vessel 
which contained some plaster that has previously set, the setting is very much, 
accelerated. This wouid very readily remind one of the production of .sudden 
crystallization in saturated solutions by bringing into them crystals of the same 
material. A cumber of other problems in connection with tbe speciGc gravity of 
the material, the amount ot water that should be left in the manufactured pro 
net, and similar topics, remain to be investigated. 



ON THE OCCURRENCE OF NITRATES IN WELL-WATERS. 



Roail bntore the Acs 









It is a well-known fact that the ammonia ot the air, as well as the sma) 
quantity of nitrates and nitrites therein contained, is washed into the soil by tbi 
rains, and this water there comes in contact wilh the organic matter of the soil, 
and oxidation takes place. This organic matter is first converted by the proc- 
esses of decay into ammonia, and this in turn ch.-inges to nitrites and finally to 
nitrates, in which latter form it is available to aid in sustaining plant life. 

The procesM of " nitrification," as it is called, may go on in surface-waters, as 
in ponds and streams, and is carried on very extensively in the upper layers of a 
loose, porous soil, where the oxygen of the air has an opportunity to assist. 

This whole matter has been very extensively studied, within the past tea 
years, in its applications to agriculture, and also in its applications to the impu- 
rities of water and the purification of sewage. The admirable reports of the 
Massachusetts Board of Health, especially for ISUO, on the purification of water 
and sewage, show the very extensive experiments which have been carried out, 
and tbe results of these researches, which have became almost classic. There 
has i>een a growing belief in the importance of "bacteria" in producing the 
change formerly ascriti«<l to simple chemical oxidation, .\tthough great dilB- 
culty baa been experienced in isolating and cultivating the s[«cific bacteria that 
are necessary to produce tbe change, yet tbe latest researches chow that this 
be done, and that water that has been sterilized can be treated with 
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ami then 9o»u with some of the nitrifying bacteria, which under the ri^ht condi- 
tioae will chaoge the ammocia to nitrit«e and nitratea. 

An examination of the public wat«r-aupply of the city of MarysTilie, Kan., 
showed the presence of what we considered large quantities ol nitrates, ao that 
the matter seemed of considerable interest. The results were as follows; 

Free ammonia OlTt parts per njiilion. 

Albuminoid ammonia v 157 " '• 

' Nitrogen in nitrltea trace. 

Nitrogen in nitrates, .,. 9.1013 

Id account of the large amount of nitrogen as nitratea, and because it seemed 
! than would be usually found in our ground waters, some twelve more 
plee of water from the same city were obtained, through the kindnesa of 
the BUperintendent. Comparative tests on ecjual quantities of water were made 
by the use of concentrated sulfuric add and ferrous sulfate in colt] solutions: 
and the results were compared with those obtained with the quantitative analysis 
le city supply alluded to, The results are as follows, arranging them on a 
acale of 1 to 4, the latter being the highest : 
City water-supply, three samples: 2. 3, 2. 

Wells in the same city, eleven samples: trat-e, ,"5, 1, 1, 2, 2, 3, 3, 3, i, i. 
It was not thought to be worth the while to make quantitative analyses of 
each of these wells, as the point was so well shown that the city water-supply nas 
about the average of the wells of the city in nitrogen in the nitrates. No exami- 
nation was made for nitrogen in nitrites, eii:ept in one case where only a trace 
a found. In this well there was found I0.6S59 parts of nitrogen as nitrates, 
and both the tree and albuminoid ammonia were a little higher than in the city 
supply. 

It ia generally held that the nitrates indicate what Praokland I'alis " previous 
sewage contamination :" and, if this is true, it i^ of great importance in the study 
of waters that are used as a source of domestic supply. It is stated that water 
irom the drainage of cow stables ha-ibeen found to contain little free or "albumin- 
oid"ammonia, but to contain a large amount of nitrites and nitrates. Stoddart* 
claims that "natural waterii can, at most, obtain but from 1,43 toS.SG parts per 
aillion of nitrogen as nitrates, from other sources than animal matter: and prac- 
tically the whole of the nitrogen of sewage may be oxidized into citric acid, with- 
out diminishing the risk involved in drinking it." 

Professor Maaont also quotes the results of analyses of rain-water, from vnri- 
JB localities in Europe, as follows: 

£ngland, interior 19 parts per million. 

England, cities, 22 " 

Scotland, near the coast .11 " 

■' citie" .30 ■' " 

" interior 08 " " 

Glasgow 63 

.Mnntsouris, Pa'ris, average of 18 years 73 " " 

The results of some experiments made by Prof. G. H. Failyer, X i)pon rain- 
water collected at the agricultural college are of interest in this connection. 
He reports that the ditTerent rains contained very diffewnt quantities of nitrogen 
in these forms: 

_ ._ imum of nitrogen as nitrates 1.8B0 

Minimum of nitrogen as nitraten .029 

•WBlersnpiay, Uurou. |,. 318. 

ILoc. cit. 

tTrauii(i<>Clurii KnaeDH ,\caileaiy ot SoianM, vol. XII, ii.U. 
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To the rain-water, then, we do not look for a very large part of the nitrogen 
found in our ground water ; much of it must come from the oxidation of the or- 
gan ic matter. * The effort has been made to fix arbitrarily the maximum amount 
that will be allowed in natural waters before they shall be considered suspicious. 
Some of these attempts may be of interest by way of comparison : 

Eikin, dangerous if over 6.00 

Vienna Commission, dangerous if over 1.04 

Hanover Commission, dangerous if over 2.60 

Brandes Commission, dangerous if over 7 .00 

Leeds' average for American rivers is 1.11 to 3.89. 

The Rivers Pollution Commission (English) gives the followiug average from 
589 unpolluted waters for nitrogen as nitrates and nitrites together : 

Rain 0.03 

Upland surface 0.09 

Deep well 4.96 

Spring 3.83 

Professor Mason also quotes from the Analyst the following, to show the 
varied character of well-waters : Ni,.,^^ „ ^^^^^ 

200 feet deep, Wimbleton 0.43 parts per million. 

900 " »* Southend 0.71 

430 *' ** Braintree 0.28 

305 " '» Colchester 0.00 

600 ♦* *» Whitham 6.43 

490 '» '* Chatham 6.85 

400 " ** Norwich 11.43 

The above are deep wells which, as a rule, are more liable to contain nitrates 
than shallow wells. There is only one well in this list that contains as much ni- 
trogen as the Marysville water, noticed above, namely, 9.10 parts per million. If 
this water alone contained a large amount of nitrogen as nitrates, we should be 
inclined to look upon it with suspicioD, but an examination of the other wells in 
the town, some of which must have been so situated that they could not be pol- 
luted by sewage, leads to the conclusion that the normal amount of nitrates in 
the water of this locality is high. This conclusion but emphasizes the statement 
that has often been made by writers on water analysis, that the source of the 
abnormal ammonia, or nitrogen in any form, must be known before we are com- 
petent to decide on the quality of the water. If nitrates are high, we should not 
nrcessarily conclude that the water is contamiuated by sewage, or even that it 
has previously been so contaminated. 



A REPORT ON THE MINERAL SPRINGS AND WELLS OF KANSAS. 

BY B. H. 8. BAILEY, LAWRENCE. 
Read before the Academy December 30. 1898. 

The chemistry department at the university is still working on the waters of 
the state, and has some kind of a record in regard to 150 springs and wells in the 
state that are of a so-called mineral character. Of these we have quantitative 
analyses of about seventy-five, and we have quite a number still on hand to ana- 
lyze. Those who have investigated the subject appreciate the difficulty of decid- 
ing as to which waters are really to be called mineral, and which are simply 
ordinary waters. 

* Report. National Board of Health. 1882. 
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Id tbia list ie to be found every grade o( watera, perhaps as large an aesort- 
meiit aa those of any state. Cootrary to the generally accepted opinion, we have 
waters of exceptional purity as well aa waters that are loaded with sulfates and 
chloride almoet to saturatiuu. There are not many of the class that cnntaia rare 
ingredients : or if these are present they are so only io extremely minute quaDti- 
ties. There are many, however, of that other clasa, namely, those that contain an 
«zceaa of ordinary ingredients. 

Most of the watera that have been examined are in the eastern half of the 
state, but there are some watera of special interest, like the Great Spirit spring, 
which are quite a distance west. 

The mineral springs properties have been allowed to run down duriog the re- 
cent period of financial depression, and in many places the waters are practically 
out of use. But the waters are there ; and, with greater flaaocial prosperity in 
the stale, there is no doubt, that many of them will be bought up by capitalists 
and improved much beyond their former condition. As mineral springs resorts 
belong to the class known as "luxuries," they are very quick to respond to lack 
of ready money in the commuQity, especially where they are ho tar away from the 
^reat ceotets of trade that they cannot draw patronage from the larger cities. 
They must first have local support, and this they will soon obtain with the in- 
crease of money in a community. Baths may be a necessity, but bread la of more 
importance, and will always be sought lirst by the people when flaancially op- 
pressed. 

There are indications in several parts of the state that mineral springs will 
floon again be of greater commercial and medidoal importance. Several new 
localities have been discovered and considerable money has been expended in im- 
provements. 

The analyses above referred to have come from several sources. In addition 
to the large number that have been carried oq in the laboratory of the state uni- 
versity, many have been furnished by the kind cooperation of Profeasors Failyer 
and Willard of the agricultural college; Professor Knerr of Atchison; Profes- 
sor Lovewell of Washburn ; Professor Bushong of Emporia College, and others. 

A large number of photographs of mineral springs properties has been taken, 
and a quantity of material collected for publication, which shows that the state 
haa resources in this direction, only partially developed, it is true, but which will 
add vAry materially to her commercial wealth and importance. 



BILICO-BARITE NODULES FROM NEAR SALINA. KAN. 

Rend boCnre Ib« Acmlsmy December 29, I89K. 
I desire to call the Academy's attention to. and present samples for inspection 
of, some peculiar nodular concretions which were found in the bed of a small 
stream about eii miles east of Salina, Kan, 1 am informed that these nodules 
are not at all uncommon in that neighborhood, and t>osBibly the attention of 
itber members of the Academy has been called to them before. I find that the 
(planalions which arc locally given accounting for these formations are of inter- 
Bt. One theory is that they are balls of rawhide petrified. The explanation m 
that at one time there was located in this valley an Indian storehouse of goods, 
aod a large portion of the stock on band consisted of balls of rawhide. A t'ac- 
oado came along and destroyed the lodge containing ttie i£ocAA,'b'aT)va%\\ 
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tents in tbe mud where the balls of hide thongs became petrified in the L-ourse 
time. No myeteryof oatiiral formation in Kansas <an be so deep but th>it it a 
!» thoroughly cleared up, it Buenw, by the aid of the Indian* and a cyclone. 




Others explain these con i.'ret ions by callinK them petritied potntoee; but they fait 
to teli us who planted tbe potatoes. A chemical analysis of one specimen fiac^ 
the rollowing results: 

Silicic acid , , 13.71 per cent. 

Barium sulphate 4C,eo 

Strontiam sulphate 4.20 " 

Aluminum oxide 5.00 " 

Ferric oxide 52 " 

Potassium oxide 20 " 

The concretions, therefore, seem to be quartz sands cemented together t| 
bariuru sulphate admixed with a little stroDtium sulphate. The speciflc grart' 
is .1.3ti. They vary in size from that of a chestnut to that of a baseball, a 
somewhat flattened, and are apparently made up of a series ot plications. 



CONCRETIONS. 
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A concretion, literally, is a "growing together." Taken In its fullest m 
cBDce it is, indeed, a very broad term, aod we would fitd classed under 
all assemblaKes showing symmetry of structure, such as crystals, geodes, oodutts, 
molecules, cells, and even life-forms. In fact, any structure which n 
an aggregation of material about a nucleus may properly be called a coDcrelioi 
Veril^, the philosophy wrapped up io the homely proverb, " Birds ot a feathj^ 
flock together," is deep and far-reaching in its import. Could ne explai 
the forces at play in the formation of a snowflake, how rery much would < 
knowledge be extended beyond what it is to day. Could wb tell just howandwh] 
tbe water molecules are arranged every time along tbe hexagonal axes, we wonldifl 
know what the atom is, what the molecule is, what ions are, what the so-caJI«i 
positive and negative electricities are, what chemical affioity is, what gravitr M 
aye, even what life is. 

This may seem to Eiome a broad assertion, but the principles underlying t) 
formation of a water crystal are tbe same for nil crystals and all aggregatiou J 
crystala. Dut tbe Fame Substances under like conditions always crystaltiie 9 
tbe same forms; the structure of tbe molecule must therefore have aometbl 
also to do with the crystalline form, and eo we must understand tbe invisij 
molecule in order that we may fully understand the visible crystal. 
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the molecule depends upon the arraDKement of its coDstitueut atoms, and tbatjn 
turn upon their constitution and nature and the forces at play npOD tbeiu ; ao we 
iDUHt understand the atom in order to understand the visible crystal. When we 
ehall know all this, and the driving forc^ which impels atoms and moteculefi to 
their manifest results as Hym metrical .'Structures and organismB, who will say that 
we will not understand not only what light is, and electricity, but also what 
gravity is, and life! Our present Fund of knowledge, great as it is, will be con- 
eidered small indeed as compared with what it shall be then. 

As a few possible hints in the direction of such knowledge, I desire to direct 
your attention to some concretionary (orma which I shall use by way of illustra- 
tion. There is an undoubted unity in the universe, one pervading principle. In- 
deed, the word "universe" means that very thing: all ■'turned to one." AH 
facts, then, rightly comprehended, must lead toward the solution of this great 
problem which we have suggested. 

will first consider the struetureof the ■'pillow-witch." A "pillow-witch" 

is an aggregation of feathers formed sometimes in pillows by the feathers accu- 

lujating about a nucleus or center. A few hairs will first work their way into 

the pillows these will become more or less tangled under the continual move- 

F the contents of the pillow when in use. The feathers will always be 

in the same direction : that is, with the shaft forward. The tangled hair 

est a few, others will be crowded in between these, always being forced 

ioto the bunch with the shaft forward. Because of the curved struetureof each 

individual feather, the resulting concretioo will be symmetrical \a form, and 

every constituent feather will point to the nucleus. 

Very similar in structure are the hair balls taken occasionally from the stom- 
achs of cattle, and resulting from the accumulation of hair swallowed in the act 
of licking other cattle. If we cut into one of these balls we will find the short, 
curved hairs arranged approximately parallel and pointed to a nucleus, just as 
in the case of the feathers in the pillow-witch. A few tangled ones formed a 
nucleus at first, then under the churning action of the stomach others were 
driven end first into this mass. Tbls is indicated by their parallel arrangement. 
After the shedding season is over, and hair is no longer swallowed in consider- 

I able cjuantities, a slimy deposit of salts begins to form over the outside, which 
hardening renders the hall impervious to the entry of other hairs, thus determin- 
ing its size and structure. 

Now, ma; not crystalline aggregates sUL'h as calcareous, pyrite, and fiint nod- 
ules, and even crystals themselves, result by an analogous process? There are 

I certain tacts which indicate such to be the case. Too violent an agitation of the 
pillow will cause the outer layers of feathers to break away from the " witch," 

i thus tending to make balls of only small size. Likewise in the formation of 
crystals from solutions, the crystals wilt always be small when obtained from hot 
solutions; that is, from solutions where the molecules are in violent agitation 
because of the high temperature. Large crystals are obtained only from cold 
solutions, where the agitation is relatively mild. In their formation we find the 
molecules are pressed toward centers or nuclei, just as the feathers were pressed 
toward the "witch" nucleus, by the motion of the surrounding matter. 

The " pillow-witch" reijuired a nucleus of tangled hair or broken feathers or 
other foreign material. It is a well-known fact that crystals also form more 
readily if dust or other solid particles be in the solution. Indeed, with certain 
degrees of concentration they fail to form in the absence of foreign solid particles, 

I but the moment these are added crystallization begins. Wheu it is desiced te 

I obtain large crystals of any salt the solutioQiscotiuea\,tEilAd tofo«'c\i\k\.&«%T<^>: 
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» ia dropped into the solut 
a center, just ae the feathers accuma- 
:iiile, tbougb, mufft be the 



small particle of a crystal of the substan 
crystal at ODce begina to grow about tbia ai 
lated about the tangled hair as a center. How very n 
meehes to entrap the first molecule '. 

Another analogouB aggregation is tbe condensation of moisture about dust 
particles in the atmosphere, thus starting the formation of the fog or cloud vesi- 
cles from which grow the raindrops. B; the same principle a thin film of mois- 
ture ia collected on every surface, no matter bon' dr; apparently it may be: and 
each surface baa its own eatrappiDg potrer, from that of a ijuartz crystal where 
the film is iDCODceivably small, to the hygroscopic surface of a calcium chloride 
crystal where the accumulation of wat«r is so rapid aa to become visible in a few 
seconds. 

Now, may we not go a step further and look for an analt^ous structure in the 
molecule ? The theory of the molecule is that it is an ag|;ri-gate of atoms sus- 
pended in aa agitated medium — the ether. By the vibrations cootiQually run- 
ning through the etber the atoms are crowded to centen, thus constituting 
molecules. The nature of the molecule will depend upon the size, form, and 
weight of the atoms. These are fixed ijualities of the atom : hence the resultant 
molecules are always the same. The apparent exceptions in the case of the alio 
tropic forme of carbon, sulphur, and phosphorus may be explained by several 
arraDgementa being possible, though some particular one is more likely than 
another, as in the case of pyrite, which commonly occurs in cubes though some- 
times in octahedral and dodecahedral forms. By such an hypothesis we have aD 
explanation of chemical affinity. Chemical affinity under this view is a driving 
of such atoms together which most perfectly fit tf^ether in the molecule, Should 
another set of atoms as a reagent be introduced, they may be bo constituted as to 
6t more perfectly with the present set than these do among themselves, and at 
once a reaction takes place, with a new arrangement as a result. Possibly the 
tendency toward rearrangement is too feeble to produce any result under the or- 
dinary disturbances of the etber, and some special vibrations must be introduced, 
a when chtorioe is helped to decompose water in sunlight. Here we may aJso 
I find an explauation for chemical energy, by accounting for it as residing in tbe 
' etber movement which binds tbe fitting atoms together into the symmetrical 
molecule. We can also account for the heat which results from chemical reaC' 
tion by regarding it as the energy of tbe motion of the atoms as they come to- 
gether being transformed into the energy of agitation of the new molecules, which 

When Ihe darkeys find feather balls in their pillows they believe that they 
have been hoodooed, and they find in the "pillow -witches" an explanation of all 
their ills and misfortunes. Why should not the chemist find in them alsoaaolu- 
tion to many of bis porplexitlea. 



Riracl betnre the ADadsmy Ducemlwr X. \im. 
That plants vary, and that it is because of this variation that improvementl 
possible, ia a fact known to every student ot science. That chemical ditferSM 
should be present in individuals which present no external differences could 4 
be assumed, aod by many would not be suspected. Twelve years ago the autt 
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preaented to this Ai^iideiny the evidence that individual etaike oF sorghum vary 
greatly in their sugar -con tent, even whea ot the aame variety and general de- 
velopment. That fact folloived up by tbe Kani^Bs Experiment Station and the 
United States Department of Agriculture resulted in the improvement of several 
varieties of sorghum, hj selection of individual stalks by uhemical analysis of tbe 
juice, to the extent of several per cents. That similar results may be obtained 
with corn seems not unreasonable. With corn, however, the desire is to increase 
the percentage of proteids in the grain. Corn is king, no doubt, now, but we 
desire to make him more worthy still of bis regal position. Corn is rich in car- 
bohydrates and fat, but too deficient in proteids to make it an ideal feed for any 
purpose. Its best utilization requires that its excess of carbonaceous coDstituenla 
be balanced l>y the addition of feeds rich in nitrogen : hence the dairymao adds 
wheat bran, gluten mesl, oil-cake, or some other feed rich in proteids. For 
growth, for labor, and even for fattening, corn lacks nitrogen. The average per- 
centage in corn is about ten ; in wheat, twelve ; in bran, sixteen ; and in oil-uipal, 
thirty-three. Could we increase the proteids of corn by two or three per cent., 
it would raise the value of tbe annual crop millioDS ot dollars, 

The compilation of analyses of corn published in Experiment Station Bulletin 
No, 11, office of experiment stations, shows that tbe average protein-content of 
dent corn is It. 5 per ci 
cent., and tbe maximu 

The results about t 
periment now being c 
meets of the Experimi 
object is to improve c 



at., calculated on the dry matter; the 
u 13.8. 
be give 



ID were obtained in analyses incident to a joint ex- 
] by tbe farm, botanical and chemical depart- 
>at Station of tbe State Agricultural College, in which tbe 
irn in its protein -con tent, by seed selection based on chem- 
lalysis. Cross- [ertilizati on Iwtween the best varieties, it is hoped, will 
result in the establishment ot a better one than any now known, and careful 
selection should lead to relative fixity of type. 

As a preliminary, analyses were made of single ears from thirty-three varieties 
grown in this state, and collected as good ones. These showed a nitrogen-coU' 
tent of from 1.56 per cent, to 2.3G, corresponding to 9.75 and 14.12 per cent, of 
proteids, respectively, calculated on the dry substance. These would not be fair 
figures by which to judge the varieties, as but a single ear was used for the sam- 
ple, and it was found by another set of analyses that individual ears of the same 
variety varied to as great an extent. 

To study tbe variation in different ears of the same variety, one was chosen 
which was the result of a crossing of white and yellow corn, and another which 
beKl been grown on the same farm by the same man for thirty years, without ad- 
mixture of other seed. It was thought that tbe former would represent an un- 
alable variety, aod the latter a fixed type, if such could be formed by ordinary 
selection of seed. Ten individual ears of each were analysed. The cross-bred 
corn showed a variation from l..So per cant, of nitrogen to 2,22; tbe other varied 
from 1.53 to 2.24. These great differences, even in the case of tbe supposed filed 
type, show what wonderful poaclbilities in seed selection are open to us. If the 
average composition can be raised to that of the best ears, the grain will be equal 
to wheat in feeding value, it equally digestible. In sampling tor these analyses 
a narrow belt of kernels was taken around tbe middle of the ear in each case. 

We went still further, and took the ear from the fixed type which had shown 
the highest percentage of nitrogen, and made analyses of individual kernels from 
it. These were taken from the middle of the ear, and were selected to as nearly 
U practicable the same weight, since kernels ot differing size might easily t^ 
supposed to have the several parts of the Kcvun pieaenWa 4\tt«T\iift^x<>v-«'<.\'-,i^^- 
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Fifteeo individual grains wers analyzed, aad tbeir variation was from 1.72 per 
t»nt. to 9.30. These figures show thai, to make selection most effective, we must 
be able to separate the desirable kernels From the leas so, and not depend simply 
on eelectioD of ears. Upon this problem we are atlU at work. It is evident that 
we cannot analyze our kernel, and plant it too, and that some physical test aa^ 
is available. Our task is to find n usable physical property which varies wit£ 
the per cent, ol nitro^n. The specific gravity suggests itself as best adapted to 
our needs. Investigation of this point has not yet reached definite results. Tb» 
diEferences in specific gravity are very slight, and since parallel determinations 
or the nitrogeo id single keroels are Impracticable, a large number of analyses 
will be necessary before a positive result can be eipected. The determination of 
the specific gravity, while theoretically simple by means of a heavy solution and 
the Weatpbal balance, presents considerable difficulty because of the adherence 
of air to the grain with great tenacity, and because of the occurrence of cavities 
fvithin the kernels mmetimes. 

Analysis of the several partn of the grain has shown that the germ is much 
the richest jq nitrogen. Constituting about ten per cent, of the weight, it con- 
tains sixteen per cent, of the nitrogen. It also contains slity-five per cent, of the 
oil. .^n increase in the size of the germ, therefore, will insure an increase in the 
percentage of the most valuable parts. Differences in tbe size of the germ are 
easily seen by simple sections through tbe kernels with a sharp pocket-knife, and 
ears can be selected showing a predominance of large germs. 



WATER PURIFICATION. 



Bead 'oeton the Academy V,^iMmhvr 3U. II«S. 

The character of the water-supply of a country is the determining element of 
its potential future, as regards its being the habitation of man, whether it be by 
the solitary pioneer or a community of individuals, as iu ranch, village, town, or 
city like Sew York, with a population of millions. 

Modern sanitation requires that not only shall the quantity be abundant, but 
that the quality shall be suited to the uses to which it is to be applied. Medical 
science forbids that the cholera intecteil water in the sacred tanks of India be 
longer used for dietetic purposes: and In the same line demands that, if water 
for potable purposes cannot be procured, provision be made to render it so by 
some system of purification. The necessity for this purification is due to the 
very solvent power of water acting on solid substances, such as >:lay, the presence 
of which in a state of suspensioncauseH turbidity, together with the solvent power 
of gases in water acting chemically on inorganic earth salts, causing the property 
termed hardness and the fermentation (putrefactive decomposition) of organic 
substances, thepreseoce of which in this state constitutes the nidus tor the de 
velopment of bacteria. 

In this country the purification of public water-supplies has been mainly re- 
stricted to the removal of visible impurities in suspension, including bacteria. 
This is sought to be done by filtration or by subsidence. There are two systems 
of filtration ; Ist, sand filters, English systeni, as it is termed, with or without 
being allowed to deposit the coarser particles by sedimentation : and, 2d. tbe ine> 
chanical filters, American system, combined with the use of a coagulant. 

Subsidence is the practice in cities whose sources of supply are (he watend 
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tnined from our western rivers, an example of which is St. Louis, Mo,, which in 
this manner treats thirty-two million gallons per diem. la Europe, where water 
purification by the use of eand filters ia general, the rate of desceot of the water 
through the sand of the filter raries with the degree of turbidity, ordinarily, but 
about sixty gallons per square foot per twenty-four hours, or 2,500,000 gallons 
er acre per diem. 
The action of these filters ia not alone that of strainers. The fermentation of 
the organic substances in the bed of the filter changes the organic constituents 
to inorganic nitrites and nitrates by the agency of bacteria. The mecbaolcal fil- 
ters act only as etrainerw, as the rate of passage of the water through the filter, 
130 million gallons per acre per diem, is too rapid to allow of the reduction of the 
organic compounds by fermentation. 

In the process of purifying water containing organic matter by filtration, that 
portion in a state of suspension will be retained on the filter as a strainer, while 
that carried down by subsidence will be mingled with the other precipitated im- 
purities. Id either case tbey will by decom position be rendered insoluble, and in 
the case of the filter will pass off wuth the filtered water; or in the case of by sub- 
sidence will be mingled with the purified water in the settling basin: in each case 
motaining the spores of any bacterial life there may be in the water, together 
vith the soluble matters as a nidus for their development; for which reasons the 
requirement is to use eand-flltered water siKin after it has been purified. The 
le of filtration as a means for purifying water by the removal of bacteria can 
be judged from the following: 

Doctor Currier, biologist for the Syracuse Water Commission, experimented 
'ith a variety of filters, and found, even with the justly celebrated Chamberlain- 
Pasteur filter, under the hydrant pressure of New York city, when the flow was 
but drop by drop, that, when the filler had been sterilized by steaming for five 
hours, no bacteria passed through with the water ; but that after three days' con- 
tinued use the number of bacteria increased to S500 per cc, and after five days 
of such use the number had increased to 400,000 per cc. These processes, which 
may be regarded as standard, take no account of the removal of inorganic sub- 
etances in solution in water. These substances are earth salts, rendered soluble 
ty the solvent action of gases contained in the water, mainly carbonic and sul- 
phuric acid gases, so objectionable in water used for washing or for u^e in steam 
ere. Doctor Fmnkiand, chemist to the Parliamentary Rivera Pollution Com- 
sion in England, regards the softening of water by the removal of lime, mag- 
nesia, etc., as so important that he recommended, in a report to the above-named 
commission, that all companies should be compelled to provide tor softening 
«r-8upplies before being allowed to raise additional capital for the estension 
of water-works. It was estimated that the chalk contained in the water-supply 
<)t London was IGO tons per diem, and that the saving in soap, if that were re- 
moved, would be, approximately, £250,000, equal to Sl,2o0,000: and a cost of one 
penny applied for purifying water would effect a saving of soap of three shillings 
and eight pence, or forty-four times as much. 

While the char.icter of these impurities has been understood in ageneral way, 
. is only of late that any account has been taken of the effects, on nutrition and 
health, of hard water used dietetically. Based on mortuary statistics of a number 
of cities, it has been held that the hardnes-s of water had no material effect on 
the death-rate: and, while It may be true that there is no direct evidence of this, 
there is much evidence that tbey exert a marked influence in inducing diseases, 
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causing suffering if not immediate death. The effects produced by the dietetic 
use of hard water on the animal economy are : 

let. Chemical. An illustration of the chemical effects of such use of hard 
water can be shown by putting a small quantity of the white of egg in each of 
two test-tubes, and adding to each the same quantity of bile from a freshly killed 
animal ; then, after agitating for a short period of time, add to one of these tubee 
a portion of soft water and again agitate, when it will be found that the emulsion 
formed is perfect, rendering the contents assimilable and fitted for passing into 
the circulation. To the other tube add the same amount of hard water and agi- 
tate, when it will be found that the contents have coagulated into curd like 
lumps, similar to soap in hard water, and be no more capable of providing nour- 
ishment than so much dissolved stone. 

The medical congress held in Brussels in 1886 passed the following resolution : 
''Waters that are too hard, or that contain mineral substances that do not as- 
similate with the food and constitute a part of the human system, form with 
chyle an abnormal medium for the formatior of blood, and the presence of these 
substances in the blood throws additional wock on the kidneys, whose duty it is 
to filter out and remove the wastes of the blood, the too great accumulation of 
which substances results in the formation of concretions." 

2d. Physiological. The distinguishing difference in the physical condition 
of the human system in youth and old age is in the increased amount of deposits 
of earthy matter. These are carbonates and phosphates of lime mixed with 
other calcareous substances. These deposits affect the physical organs and inter- 
fere with their action, causing imperfect circulation of the blood and clogging of 
the arteries. The change is in the nature of a slow, steady accumulation ; and 
when they have become excessive the stiffness of old age is produced. As these 
substances are constituents of the food we cat and of the liquid we drink, much 
can be done to prevent their injurious effects by a proper selection of food and by 
providing, for cooking and drinking, a water which does not contain these sub- 
stances, and also which by its solvent power will dilute not only the substances 
in the food, forming deposits, but also by acting on the deposits already formed 
fit them for removal, and thus tend to prolong the elasticity of youth. 

.3d. Mechanical. The nature of the mechanical action of hard water used 
dietetically on the system will appear when we consider that in the process of com- 
bustion of the impurities in the blood the uric acid (ashes of the blood), collected 
in the kidneys as an ash-pit, must, as in the case of the ash-pit to the furnace, be 
removed in order to secure efficient action. For this end the requirement is that 
the fluids passing through the body be in a condition to dilute the uric acid and 
thus fit it for being carried off by the channels nature has provided for their re- 
moval. 

When waters used dietetically are charged with earth salts their solvent power 
is lessened, and they are in a condition to form deposits of the substances they 
hold in solution in the order of their solubility. Among the least soluble sub- 
stances in solution in this case, uric acid acts as a nucleus, forming concretions 
producing paralysis, dropsy, Bright*s disease, etc. 

Dr. Lewin, of Munich, who made an extended and very careful study of the 
purification of water, gives the following as the requisites of any system of 
filtration : 

'*It must absorb not only substances in suspension but also all matters phys- 
ically and chemically latent, and must so retain them that additional impan 
water or clear water cannot wash the impurities out ; or purifications mosl 
carried on in such a manner as not* to injuriously affect the purity of thft w 
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The arrange mentB also ahould be auch aa to retain the property of purilying water 
for a coDBiderablo length of time without deterioratioo." 

: ia needless to state that this ideal purification of water has not been eVeo 
approached hy any kuowD ayatem of filtration in use. Such being the case, 
it is alloivable to assert that no auch system of filtration ia yiossible; from which 
it follows that the solution of the problem of water puriflcatiou to the above 
Btaodard must be aougbt for outside of present methods, and that any process 
for the removal of injurious impurities in solution in water physically and fhemi- 
eally latent will be incomplete unless means are provided for rendering all such 
substances fit for removal by filtration or by sedimentation by making them in- 
■oluble and causing them to coagulate and unite with other impurities in 
■uspension. 

With the above high ideal of water purification as a standard, tha writer has 
ented au apparatus and a process which in combiaation provide for the fulfill- 
meet of the above conditions. 

The apparatus consists essentially of one or more vessels, tanks or reservoirs 
of any desired form or required capacity, with one or mors oxidizers to each 
tank. These oxidizpre are composed of metallic iron and coke arranged to (ortD 
a galvanic battery, the size and number of oxidizera to depend on the dimensions 
of the tank, together with the requiaite syatema of piping for tilling the tanks with 
Tater, agitating with air, drawing oS the purified water, and removing the sludge 
whenever by its too great accumulatioD it is found necessary. 



The proceas fulfills the requiremeuts above enunciated by Dr, Lewih of remov- 
ing all objectionable impurities in water whether in suspension or in solution, and 
that, too, without deterioration of the apparatus; and conaists 

Ist. By the use of chemical reagents, changing all eubatances in solution la water 
to an tnaoluble state in suspension. 

2d. By combination of the galvanic action of the oxidizer, the salt«) of iron, 
3 aeration ; these substances, now all in auspension, by coagulation and aggre- 
gation, are fitted for being precipitated by aedi mentation, 



The reagents for rendering the earth aalts. held in solution by the solvent acid 
gases in the water, insoluble in suapenalon are alkalis for which the solvent acid 
I'gaaee have a greater chemical affinity than tliey have for the earth salts held in 
olution by them. The withdrawal of these acids renders these earth salts in- 
' jwluble. 

The reagents for changing organic substances in water, rendered soluble bj 
, putrefactive fermentation, insoluble are metallic iron, coke, and salts of iron. 

3di The treatment consists in introducing into the tank the requisite amount 
of alkali necessary to absorb the carbonic acid holding the earth salts in solution, 
I fill with water ; during the time of doing so and for the necessary length of 
time after, by means of compressed air, force the water through the oxidiaer. 
This, in addition to thoroughly mixing the reagents with the water by bringing 
.«ach particle of water into intimate contact with the material of the oxidizer, 
'Oxidizes or burns up the organic matter in solution in the water, thus render- 
4lig it insoluble: in addition to which the galvanic action of the oiidixer in the 
water kills the bacteria and causes the impurities in the water to coagulate. 

Kletion of reaction, test for excess or deficiency of reagents and correct 
<f if necessary. Then add reagents to absorb the sulphuric acid. a.Qd. 
t*«t, ftod correct. After completioD o1 Te&c\.\uTvft\A'Qe\iV'['a.\\'<L''j.%i!i& 
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salts of iron. The eflfect of this is not only to complete the oxidation of organic 
matter in solution, but also to hasten coagulation and destroy any excess of alka- 
linity there may be in the treated water ; after which give final agitation and 
allow the water to become quiescent, when all the impurities in the water, now 
all in a state of suspension, will be precipitated by sedimentation. 

When settled, the water is taken oflf from near the surface by a floating pipe, 
clear, soft, free from bacteria, and sterile to the development of micro-organisms. 

The rate of precipitation depends on the condition of the water and the tem- 
I)erature. That of the water-supply of the city of Topeka at a temperature of 
sixty degrees is four feet per hour. 

This process, by making a filter of the now all insoluble impurities and by 
sedimentation, passing them down through the water, instead of by filtration 
passing the water through the filter, and by the accumulation of impurities in the 
body of the filter, resulting in the deterioration of the apparatus, provides for 
the complete realization of Doctor Le win's ideal water purification, and effects 
the following results : 

1st. The removal from the water of the earth salts renders the water soft. 

2d. The removal of the organic matter sterilizes it to the development of 
micro-organisms and the support of bacterial life. 

3d. Aerating the water renders it more palatable, when used for drinking, 
and allows of the more rapid formation of steam in boilers required for industrial 
uses. 

The cost of installation per square foot of surface will not exceed that for sand 
filters, while the rate of passage of water will be as twelve to one. The cost of 
operation will practically be that of the cost of reagent. 
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in. GEOLOGY AND PALEONTOLOGY. 



PHYSIOGRAPilY OF SOUTHEASTERN KANSAS. 



Head beCnm tbfi AcHilemj' Octobor iS. 1897. 

The NatioDal Geographical Society cit Washington has published a volume of 
moDographB eutitled "The Physiography of the United States." In this volume 
Major Powell, of the United Statea Geological Survey, has dJBCUsaed pbyeio- 
grapbic proceaseH and features, and defined in a comjire he naive way the pbyaio- 
graphic regions and districts of our country. It ia the purpose of this paper to 

isa briefly the geologic structure of Kansas as relates to the regions nith 
which it has a commoa history, and in particular to define the physiographic 

ires of the southeastern part of the state. 



The regions to be considered in a diecussion of the structural history of Ksn- 
aa are shovrn in the accompauying map. The Ozark region embraces the Ozark 
' plateuu of southern Missouri and northern Arkansas and the Ozark ranges of 
eastern Indian territory. The Ozark plateau extends just into the Boutheastorn 
corner of Kansas. The prairie plains region extends to the north and west of this 
region. In Kansas it covers about the eastern fourth of the state. It is divided 
into a glaciated and a non-glaciated district, the division lines running approxi- 
mately east and west just south of the Kansas and MiBsouri rivers. West of the 
prairie plains stretches the Great Plain plateau, terminating at the base of the 
mountains. That district of this region of which Kansas forms a part is known 
as the Arkansas plateau. The Park Mountain region embraces the mountains of 
■outbern Wyoming, central Colorado, and northern New Mexico. Between these 
ranges lie the mountain valleys commonly called parks. 



The regions are defined and mapped in a broad way by Major Powell. Just 

what ate considered the limits io each case is not told. Within the borders of our 

D state, however, they are manifestly well defined in nature and will admit of 

» closer mapping. The regional boundaries ate here, also the boundaries of geo- 
logical formations. In discussing the physical features of Missouri, Marbut* 
uade the line of separation between the Carboniferous and the Subcarbon- 
IferouB the western margin of the Ozark region. In Kansas the line follows 
Bpring river, thus giving tbe region but a very small extent within the state in the 
extreme southeast comer. The western limit of the prairie plains is apparently 
*he escarpment along the eastern border of the Permian formation. This is a 
*ery natural division, and a traveler passing westward cannot fail to notice the 
sudden rise in the elevation and the change in surface features. In the southern 
portion of the state tbe transition is marked by tbe Flint Hills. 



The geological structure of Kansas is best understood by reference to a section 
n an east and west direction from the dome of the Ozark region to the 
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PArk mountains (see map, p, 51). From this section it will be Been thnt within 
the Ozark upliM is a cor^ of archean rocks whiirh are exposed within limited 
areas in southeastern Missouri. Around this fore is an area of tlio older PaliMi- 
formatians. Passing westward, we find the beveliid edges of the later 
Fala;uzuic formationa. Alo«g the line of the eeistion tbey are represented as 
follows: First, undifferentiated Cambrian and Silurian and tbeSubcsrlraniterouB. 
Within the prairie plains region lies the CarboniferouB, The ArbanPas plateau 
region embraces the Parmian, the Red Beds (which are referred by aome to the 
lian and by others to the Triassic|, the Comanche, Dakota, BentOD, and 
Kiobrara; while restine u neon form ably upon these is an irregular deposit of the 
tertiary. At Ibe base of the Park roouDtains are the upturned edges of the 
Cretaceous and older rtH.-ks, wbil* within the region the formationB are much 
diBtnrbcd and the rangM contain eruptive and archean elements. Kansas may 
dd to be an area of slight disturbance lying between two mountainous 
regionB. whose complex histories have produced simple oscillations over the 
regions of the prairie plains and the .^rkansoE plateaus. 

We cannot reconstruct with much certainty the original areas of these various 
farmations, but they once extended much further to the east: and to produce 
r present surface and beveled outcrops, eroeioa has been at work at varying 
iDtervala and for long periods. The westward dips and the succession from older 
wer formations along this section argues in favor of the hypothesis that the 
■bore line during Palit'ozoic times wa^ to the east. This hypothesis is nlill fur' 
ther sfreogthened by the fact that the deposits themselves, show marginal con- 
ditions in their eastern outcroi^, while the records of deep wells show deep-sea 
'OoaditioDS to have been more prevalent to the west, as is indicated by the thin- 
Ding of shale beds and the thickening of the limestone systems. 

That this shore-line made many oscillations and migrations is evidenced from 
the alternation of oceanic and littoral deposits and the deposits of coal in the up- 
i{ier part and near the westernmost exprtaures of the Carboniferous. At the close 
«( the Paleozoic era the land area must have advanced much further westward, 
since the deposits of salt and gypsum in the upper portion of the Permian indi- 
lute the absence of open seas. During the whole of the Cretaceous period deep 
a conditions prevailed over most of the state, since the deposits are now present 
|a the western two-lbirds of it after a considerable erosion. At its close the rais- 

Eg of the mountains to the west caused the final retreat of the sea, the only re< 
aining deposits, the Tertiary and limited Quaternary areas, being of fresh- water 



Until the close of the Cretaceous the drainage of Kansas, or such portions of 
i M were land areas, was to the west into the Cretaceous sea, ein^je the deposits 
Indicate a land mass to the eastward. The raising of the mountains to the west 
^loOuoed h drainage slope to the east over the newly exposed Cretaceou^^ forma- 
which subjected Ihem to a coDPiderable erosion before the Tertiary of 
a was laid down. Just what oscillations have occurred since then are not 
D (Ksily determined. If, however, the Tertiary deposits were lacustrine to any 
Stent, it would seem probable that there existed during that period a broad 
] extending over the western part of the state far to the north and south, 
llo which the drainage from the west flowed. If the sediments which produced 
be Ttirtiary were siinply cipread out on a Hood plain, similar conditions probably 
It appears therefore that cot until near the close of the Tertiary times 
""''k mouDtains sufficiently elevated to induce a drainage from that 
' -*-*B8aB iilateau to the Mississippi. We may accordingl's U»A. 
i Kansaa as being ut \.^q \nXeBV ^t\i:A. 



E PLAINS. 

The drainage of the prairie plains ia due primarily to the eastward al 
Burfftue. By reference to the map, it nill be seen that, with the exception of the 
Kansas river, all the streamfl rise within the area. A secondary feature ia the dip 
and Btrike of the rocks. In general, the dip is to the west and the streams flow 
at right aogles to the strike, but slight deformations of the strata have caused a 
deflection of some of the streams to the south. There is an anticlinal ridge which 
has determined the divide between the Xeosboand Osage river sjsteoiB, In Mis- 
aouri this divide continues into the Ozark region, to which the anticlinal is, no 
doubt, structurally related. Near the eastern border of the state this divide is 
spoken of by the residents as the Ozark rid^, and they will tell you that it can 
be traced to the Ozark muuntaiDS: but many of them mistake the eacarpments 
which cross the ridge for the ridge itself. Along the southern border of the state 
the dip is to the southwest, and the streams here become more directly tributary 
to the Arkansas, which finds its way through the Ozark region in a synclinal 

Spring river, which crosses the southeast comer of the state, floirs along the 
line of contact t»etween the Subcarboniferous and Carlmniferous rormations. and 
has literally slid dowu the extreme border of the Ozark dome, eroding the shales 
of the Carboniferous and accommodating itself to the uneven surface of the Sub- 
carboniferous. In the territory the Neosho, to which Spring rirer is tributary, 
occupies a similar position, and is deflected to the west considerably befon? it 
reaches the Arkansas. 

RKBCLT*ST TOPCHiRAPHV. 

The formations over which the streams flow are beds of limestone alternating 
with beds of sandstone and ithale. The unequal jielding of these materials to 
erosive agencies has produced in general a terraced surface, the liraeiEtonea pro- 
tecting the escarpments while the shales and sandstones below hare beon carried 
away by the streams. '*' 

The inclination of the strata has produced a gradual slope > back elope i from 
the top of one eacarpmeDt to the base of the next higher. Not infrequently a 
stream cuts o3 a portion of an escarpment, pr<3ducing a mound or ridge, and the 
ridge in turn ia broken up into a row of mounds. In case the more resistant 
strata are anywhere discontinued or lose their importance the escarpment fades 
ont, and the softer beds add their thickness to the eacarpmeot geologically next 
higher. Likewise if the softer strata give place to more resistant ones, e. g., a 
limestone system appears in a position where in other cases there is a shals bod, 
a new escarpment is devel<?ped. If a shale bed gradually thins out the adJKSDt 
llmestonea are merged into the fame escarpment : and, on the contrary, if two 
closely associated systems are separated at any place by the thickening of inter- 
vening shales, their lines of outcrop diverge and two escarpments are produced. 

\ stream flowing upon a back slope will gradually slide down upon the in- 
clined strata until it reache« the base of the next escarpment, cuts through tit* 
underlying formation, or reaches base level. In the latter cace it woukl widen 
its valley, prudocing a plane independent of the dips of the strata. Alooff a 
single stream this area would be called a bottom land. When produced over laige 
nr«a by a stream and its tributaries, or by several streams, it is called lowland. 

The prairie plains region in Kaosaa is coextensive with the Cartraniferous for- 
mation. A STtiont made from Onlena to Grt>nola pasw* acriiBs the entire fm- 
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motion as here exposed. At ita eaetern limit we have the bretik in Reologicfll 
time marked bjr uDCODforroity ; at ita western limit the traQsition to the Permian 
marked by the fosaile only. The dip of the strata, aod the alternation ol the 
silj eroded ehalea and eandHtonea with the more permanent limestones, are well 
exhibited by aueh a sectioD drawn to scale. The lineeof outcrop of the limestone 
easterns ha^e been traced with coasiderable detail and are quite identical with 
the eecarpmenti) which are shown in the accomptinying map. It will be observed 
that they trend in a DortbeaRt and southweet direction, with many ainuosities 
where they croee the streams and divides. 



Proceeding now to a deBcription of the physiographic features, and beginnint; 
with the Boutheastero corner of the state, we find a small area of Subcarbonifer- 
which belongs to the Ozark region and which forms our starting-point (eee 
map, page 58). To the west of this lie the 

The base of the Carboniferous coneiBts of a bed of shales and sandstones 
■bout i50 teet thick, known as the Cherokee shales* and nandstonea. They are 
exposed over a belt of country about twenty-five miles wide, lying between Spring 
r and Oswego, and extending across the corner of the state far into Missouri 
and Indian territory. The surface is gently undulating, the monotony of low- 
land topography being occasionally broken by ridges and mounds which owe their 
existence to heavy sandstone. Sucb a mound is the one west of Baxter Springs, 
near the territorial line. The country around Columbus exhibits a number cf 
'■Budstone ridges, the city being located upon the divide Iwtween Spring river and 
the Neoflho. Within thisareaare situated Pittsburg, Cherokee, Columbus, Weir 
City, Mineral, Sherman, and Chetopa. Over this area there are no limestones 
iof Btratigraphic imjiortaDce, those which exist being usually associated with coai 
)e as "cap rocks." The western border of the Cherokee lowlands is the 



At Oswego we meet with the first important limestones, known from their ex- 
posure at that place as the Oswego formation.* 

Tbey cap the heavy shale beds and produce an escarpment which along the 
river bluJT is 130 feet high. To the south the escarpment continues west of 
the Neosho river, passing into Indian territory ; to the northeast it passes Sber- 

D and produces the bills around Monmouth and to the northwest of Mineral 
City. Just north of Cherokee it bends to the north, crosses Cow creek near 
Qirard, and runs a httle north of east almost to the state line, being very promi- 
iieDt at Mulberry, from which place it bends to the north, passing in a sinuous 
'Hne west of Arcadia, Bunker Hill twing a part of it. From there to Fort Scott 
Jt is very irregular and has many outlying hills. East of Fort Scott it reaches 
Ibe state line, but bends back up the Marmaton. and, after crossing the river, 
'Anally passes inl*) Missouri. It is in this escarpment that coal is obtained by 
quarrying the limestone above it. The Oswego formation extends but a short 
distance to the west on the surface. The next formation met with is the Paw- 
nee, producing the 

I'AWNEE ESCARrMENT. 

imestonet formation produces but a slight influence upon the 
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ment croaaicg the divide between Labette creek aod tbe Neosho near L4aDevilI>3. 
Baet of the Neoeho it paases MeCune to the south and runs up Lightning creek, 
croasiug it near its head, rrom ivhich place it follows a einjous line, north of 
Girard, west ot Rnglevale and east o! Pawnee stBtion, to Godfrey, where it 
blends with the Oswego escarpment. 

The Dext limestoDe formation is the Altaniont. It is found at the top of the 
■eecarpment which, passing eaatof Altamont and extending to the south, runs just 
east of Kdna and into the territor;, becoming very prominent there. Tracing 
the systems to the north, they are found to pass from Altamont north to Parsons, 
at which place they produce "no escarpment. Along the west bluff of the Neosho 
thej ara again important, but the escarpment fades out around St. Paul, in the 
Neoebo bottoms. To the northeast, past Brazilton, Farlington, and Hiattsville, 
there ia a promisent eecarpment; but it is largely due to the thick aaadntone beds 
vhicb produce the flagging etone quarried at maoy places. In the valley of the 
Marmaton the escarpment disappears, but ia again found further north. 

Thia escarpment is most prominent along the Marmaton river near Union- 
town, from which place it runs to the northeast, passing out of the state east of 
La Cjgne, according to Mr. Bennett, who is faniiliar *ith that region. Follow- 
ing it to the south, it passes east of Savonburg nearly to Walnut, thence west- 
ward north of Erie, where it crosses the Neosho river. It ia produced by three 
limestone systems called collectively the Erie tormalion.* 

They are quite closely associated along the course already described, and the 
-escarpment is one of the most prominent in the southeastern portion of the state. 
South of the Neosho, however, the systems separate, due to the thickening of 
Ihe intervening shale beds, and the lines of their outcrops diverge. 

The lower member trends to the east around the head of a creek to Hertha. 
An outlying area is found at South Mound. From Hertha the escarpoient runs 
westward, crossing Ijabette creek south of Galesbuig, and follows Its west bluff 
for n considerable distance. It is prominent at a few places on Little Labette 
creek and finally terminates in the mounds west of Altamont. 



The second member of the Erie formation, the Mound Valley, has very promi- 
I nent eipoaurea all Ihe way from the Neosho river to Oaleeburg and for some dis- 
I tance south, when it suddenly fails to produce an escarpment for a considerable 
I vny. especially near Little Labette creek, At Mound Valley, however, it is very 
■ |>rominent continuing so to the southwest nearly to the Verdigris river at Liberty. 
U however, the limeatone has disappeared and the escarpment is produced 
|t)y sands [ones, which are eroded further south by the tributarieGof the Verdigris. 

The upper system of the Erie formation, the Independence, is found on the 

iiigb land east of Urbana and south of that place, producing an escarpment east 

ft Thayer, which runs in a southwest direction to the Verdigris just below Inde- 

rj)eDdence. Crossing to the west Hide of the river, it produces a high bluff all the 

Y to Coffeyville and after a slight digression to the west at Onion creek passes 

3 the Indian territory. Lying to the east of this escarpment, from south of 

•hki Kaiis«> ITiiiv. ijiiurt., vol. II, p. \Ott. 
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Thayer to the Verdigris, is a chain of hjlle and mounds, including the 
mounda and Ihose around Cherr;vale, which form a very atrikinK feature of 
country. They are simply the remaine of outlying areas separated from the 

carpmeot by erosioQ. 

EARLTON EECARFMKNT. 

The next succeeding formation is the lola limestone formation. Below the 
lola system proper lie the Earlton linieatone dyHtemo. from Elk river to east of 
Benedict they are cloeely osaociated with the lola: but weet of Chacute aud 
northwest of Earlton, from which place the systems take-lbeir names, they pro- 
duce a separate escarpment, due to the tbickeniog of intervening shales. Be- 
tween Altoona and Earlton there aie a number of juounds which have recently 
been protected by tbe limestone which produces this escarpment. The escarp- 
ment fades out in the Neosho valley, and southwest of Vilas blends with the 
succeeding, which is the 



Tbe escarpment produced by tbe lola limestone* is most p 
the Verdigris river from Table mound, northwest of Indej)endei 
South, toward the state lino, it loses much of its importance, due to the 
poQderance of sandstone, It passes into the Indiau territory just east 
Walker mound and Table mound are outlying areas of it. The prominence 
the escarpment west of the Verdigris from Independence, past Neodesha, Al- 
toona, and Guilford, to Benedict, is largely due to the position of the river ralley. 
which runs parallel to it, and to tbe great thickness of tbe limestone. At Bene- 
dict it crosses the river and. bending somewhat to the south, takes a northerly 
course, passing west of Vilas, to Owl creeb west of Humboldt, where the next 
succeeding escarpment blends with it. The lola limestone descends to the bot- 
tom land and is not traceable far after crossing Owl creek on tbe west side of the 
NeoBho river. It is exposed at lola along Elru creek and Rock creek 
at several places on the east bank of the Neosho between lola and Humboldt. 
At the latter place it forms tbe heary ledge which is so prominent at the 
bridge. Further south it recedes from the river, producing an escarpment whii 
trends to the southeast, then curves to tbe northeast, running nearly parallel 
Big creek, but considerably west of it, and passes just east of Moran, becoc 
less distinct- 
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This escarpment is produced by the Carlyle limestone, t which 
near Carlyle on both sides of Deer creeic. From that place it runs to the 
anil then to the north, being prominent at Garnett and east of there aloDg the 
Pottawatomie river. Oo the north side of Deer creek it trends west from Carlyle 
to the Neosbo river, crossing it below Neosho Falls. On the west side of the 
Neosho it follows the river bluff for a short distance, then rune to the south, 
passing about half way l>et ween lola and Piqua. At Owl creek it blends wich 
the lola escarpment, as already stated, although tbe system is traceable sorue- 
what further to tbe south. North of lola and between lola and Humtioldt, east 
of tbe river, there are a number of hills which are outlying portions of 
escarpment. 

CHAirTArqt'A PLATFORM ABO CHAUTAUCJUA BAKIWTOE HILLS. 

The back slopes of the escarpments thus tar described poesess do feati 
which merit special description. Tbe shale bcde which produce them 
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usually but little saodatone, except along the southern border of the atate, and 
the limestooeB succeed each other at short intervals, so that the platforms are 
not very wide and their surfacea are generally undulatiog. West of the lola ea- 
«arpment aod the Carlyle, which blends with the former, lies an area which is 
more diversified, due to the mancior ia which erosion h»3 acted upon the heavy 
bedg of aandstone which are present ae the eijuivalent of the !« Koy ahalee* 
farther north. North of the Neosho river aandHtonas are represented but ttpar- 
ingly in the Lb Koy ahalos; but south of the river they gradually displace the 
shales, until in Chautauqua county they are everywhere predominant. From 
their exposure here they are named the Chautauqua eandBtoaes. At Vatea 
Center they become conspicuoua, producing the hillR upon which the town ia 
built. From here the area broadens to the siouth, its eastern border passing wefll 
of Buffalo, Fredonia, and Tyro, while its western border rune approiimately from 
Yatea Center to Toronto, Fall River, Elk Falls, Sedan, and Elgin. 

The area will here be described under the geographical name of the Chautau- 
<]ua Sandstone Hilts. These hills are as characteristic a feature of the soutbeaat- 
ern part of the state as are tbe Flint Hills; and I here propose the name as one 
best applicable, aince it ia already employed Eomewhat in common usage for a por- 
tion of the area. The surface is intersected by many email streams which have 
deep valleys. The Verdigris, Fall and Elk rivers cross it, occupying Darrow, deep 
channels, which are down to base level except along the weatern portion. The 
valleys of thesp rivers are narrow and walled in by bluffs, which show heavy 
sandatonea aa their protecting element. The low hills, which are the prominent 
feature of the area, are usually covered by a growth of jack-oaks. The aandy 
soil is seemingly adapted to their growth ; for where the limeatone areas are ap- 
proached the oak timber begins to diaappear. There are some aiiiall areas outaide 
of the Chautauqua platform which have a similar growth of timber, as weat of 
Thayer and south of Independence, along the west blutT of the Verdigris, where 
the Thayer shales, t which lie between the Independence and lola limestones, 
carry a great deal of sandetone, .-Vlthough the Chautauqua aandatona hills are 
nowhere very high, the difference in elevation over the entire surface being no- 
where greater than 2.50 feet, yet they make traveling difBcult bacause of the rocks 
which wear to the surface on the elopes, and the saod which accumulatea in the 
wagon roads from the disintegration of the sandstones. 



The limestonea exposed in Burlington X ^od just aouth of the town form the 
pEotecting element in tbe next escarpment. This escarpment, known aa the Bur- 
lingtoD, is prominent west of Le Roy Junction and along Turkey creek. It runs 
to the southwest, passing two miles wcat of Vernon and then around the head of 
Owl creek. The limestone ia present three milea west of Vates Center: but the 
heavy sandstones which produce tbe hilla at Yatea Center mask the escarpment, 
aa indeed they do in most places from there to tbe southern border of tbe state. 
This limestone formation is the upper limit of the Lo Roy shales and Chautauqua 
sandstooes, but tbe general character of the Chautauqua hilla area porsiata to the 
next succeeding escarpment. The line of outcrop of the limestone is from Yates 
Center to Toronto, thence west of Coffeyville to Fall River, Longton, Sedan, 
Chautauqua Springs, and Elgin. In places the limestone, being underlaid by 
^M abales or softer sandstone, persists as a prominent element in the surface fea- 
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tures, but where the sandstones are in heavy ledges loses its relative importance. 
From Sedan to Elgin it is easily traced. 

ELK FALLS ESCARPMENT. 

The next escarpment is produced by two heavy limestone formations which 
a^ usually separated by a sandstone formation, which, weathering slowly, briogB 
all three ledges into practically the same slope. These formations and subse- 
quent ones are not here named, since it is not necessary to a discussion of the 
present subject and a strict correlation is not now possible. The escarpment is 
prominent west of Elk Falls. The two limestone formations produce the two 
heavy ledges seen along the railroad from Elk Falls to Moline. From Elk Falls 
southward the escarpment passes with many deep sinuosities around the head of 
Salt, North Caney, Middle Caney, and Cedar creeks, and leaves the state west of 
Elgin after having digressed up Big Caney nearly to He wins. It is seen very 
prominent at Rogers, about five miles west of Sedan. Northward from Elk Falls 
it passes up Elk river nearly to Howard, then descends the river again : is found 
west of Hutchins creek ; at Cave spring on the head of Indian creek ; at Green- 
wood on Salt creek, and west of Fall river to the vicinity of Twin Falls. Thence 
it makes a broad bow to the east and so reaches Walnut creek, south of Neal. 
From there it trends to the northeast, but the character of the limestone and in- 
cluded sandstone formation is changing somewhat ; so that it is not safe to con- 
jecture what its equivalent is beyond where the field work has been carried in 
detail. The back slope of this escarpment, which is comparatively even, is 
spoken of locally as a limestone prairie, in contrast to the sandstone area to the 
east. 

HOWARD ESCARPMENT. 

This is a low, even escarpment which from a distance somewhat resembles 
artificial embankments. It is seen at Howard in the north part of town. It is 
produced by thin limestone capping a shale bed which weathers very easily. 
Riding on the railroad, one can see it very conspicuous on the west side of the 
track from Moline to Severy. From this place to Climax the road cuts ofif a por- 
tion of it to the east. Beyond Climax it is again seen west of the railroad to 
Fall River. South of Moline its course is indicated on the map as being to the 
west of Middle Caney. At Wauneta it is somewhat higher and produces the pe- 
culiar rounded hills near that place. 

EUREKA ESCARPMENT. 

This escarpment is very conspicuous at Eureka. The town lies in the valley 
of Fall river, the escarpment making a high wall to the north, west, and south. 
The shale bed in the face of the escarpment carries some coal at various places, 
and the limestone above the shale has been traced in detail to the south, and is 
found to be persistent though not very heavy. It would appear from a hasty re- 
connoissance that it caps the terrace which is prominent just west of the railroad 
from Eureka to Madison and at the latter place. From Eureka southward it 
runs in a sinuous line around the head of Honey and Tadjx^le creeks; is^promi- 
nent on Otter creek, where the north and south branches unite; is found 
half way between Severy and Piedmont ; passes to the west of Pawpaw creek and 
is prominent on Elk river about five miles west of Howard. West of Moline it i^ 
the first hill beyond the low ones in the edge of town which belong to the How- 
ard escarpment. It has been traced to Leeds, thence south, passing west n^ 
Grant creek, and bending in an irregular course, producing the east bluff ' 
Caney at Cedarvale and for some distance north. To the south of O* 
passes around the head of Rock creek to the state line. 
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RGGCE KSCARPMEST. 

Tbisescarpmenthasnot been traced in detail. ItiapreeeDtatRecceaethemoet 
coDspicuoug topographic feature, and waa seen at a distance in doing other field 
work between there nnd Grecola. It rung approximately parallel with the Eureka 
cecarpmeGt and about six miles to the west of it, but gradually approaching nearer 
(o it southward. Half nay between Molina and Orenola it may be seen to the 
north, forming the high hills. It tbeo curves to the north around the head of 
Big Caoey and blenda with the eastern elope of the Flint Hilla west of the creek. 



The Cottonwood Falls limestone and the bed of shales above constitute the 
Upper member of the Carboniferous. Tbe line of outcrop of this formation has 
not been traced. Prosser* baa identified the formation west of Rcece, Grenola, 
and Cedarvale. The lioe shown on the accompanying map nja the limit of the 
Carboniferous is therefor^ oaly approximately correct. This formation does not 
produce a conspicuous escarpment, and the limestone is masked in the eastern 
slope of tbe Flint Hills. 

The blending of two or more eacarpmenta. or vice verta, the splitting up of 
an escarpment into two or more, as well as the total disappearance of others, 
make it appear that, if the same conditions bold in Missouri tbnt we find in 
Kansas, there can be little certainty that any escarpment will continue across 
the two states. 

The Cherokee lowlands are the equifalent of tbe Nevada lowlands. The 
Cherokee lowlands extend as a belt across tbe corner of Kansas. The Nevada 
lowlands are a continuation of this belt Into Missouri, where the area narrows to 
■ point, according to tbe mapping by Marbut. 

South of Port Bi'ott the Pawnee and Oswego escarpments blend. North of 
tbe Marmaton river the escarpment thus formed passes into Missouri. I judge 
that it is this escarpment which, after a short curve to tba east, continues north- 
.ward to the Usage river, and is the one deiicrib^ by Marbut na entering MlHsoiiri 
■t that place, and named by him (he Henrietta escarpment. Tbia escarpment is 
considered by him as tbe western border of the Nevada lowlands, just as tbe 
Oswego escarpment is the limit of the Cherokee Ibwlands. Its course in Mis- 
souri is rather an unexpected one to nie, since it seems to cut across to the 
eastern border of the Carboniferous.* 

The Erie escarpment has been traced northward by Mr. Bennett to where it 
passes over the state line at the northeast corner of Linn county. It is probable 
that this escarpment continues in a sinuous course in Missouri around tbe head 
of some streams, nnd is the same one described by Marbut as the Bethany Falls 
escarpnient. whioh he states enters Mitisouri in tbe southern part of Cass county. 
Tbe region between tbe Henrietta and Bethany Falls escarpments has been called 
by bim the Warrensburg platform. To tbe west of the Bethany Falls escarp- 
ment Marbut describes the Lathrop platform and tbe Morysrille lowlands. It is 
not possible here to give the Kansas equivalents of these belts, ( 
intervenes which I have not studied. It would appear, however, that in Kansas 
tbe escarpments described, or others similar, continue to the Misj 
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FUSULINA CVLINDBICA SHELL STRUCTURE, t 

Read before tlip AcHdemy OeiohBr in. IWl. 

The living Fusuliaa cjlindrica wae a member of the animal sub-kicgdoro 
Protozoa, class Rbbopoda, order ForamiQitera. familj NuiumuliCidEte. 

The shape of the shell of the young is a spheroid, but changes during the 
growth of the animal to an ovaloid, which resembles a grain of wheat in both 
form andaize. Thesbell Jscompoaed of longitudinal cbambera arraDged spirally 
around a central spherical chamber, making about ten complete whorls in the 
mlult ehell. 

The average length of the Fusulina is about 6 mm. and the thickneejs ^.5 
tnin. The spheroidal nucleus or central chamber is about 1-10 mm. in diameter 
and is provided with many circular openings, through which the animal pro- 
trudes its thread-like peeudopodia, and is connected by a small open entrance to 
the second cb amber. 

The second chamber ia about .1-100 mm. in width, while its length embraces 
slightly over one-half of the nucleal chamber. Each succeeding chamber 
extends a little beyond its predecessor. This lapping of the chambers at tbe 
ends causes the increase in the loogitudinal dimensions of the shell as it grows 
by the addition of chamber after cbamt>er. 

The size of the chambers and tbe thickness and etreogth of their walla in- 
crease from the center out. An open passage bearing a resemblance to tbe 
aiphuncle Id cephalopods lies as a trough alung the ventral side of the chambers 
and cuts away tbe lower half of the septa where it ftaasea through them. 

The name "involute sinun" has been proposed by Professor Williston tor tbis 
trough-like passage. The width of the openings in the septa increases from about 
,'j mm. at the nucleus to 1 mm. in the outer whorls. The septa are also punctured 
by many minute circular openings (foramina) which were ODce occupied by the 
pseudopodia of the aDimal, and later served as ways for the protoplasm of the ani- 
mal to communicatB from chamber to chamber. 

Tbe outer walls of the chambers possess very few if any foramina or other 
openings. They are slightly more convex than the general curve of tbe whorl, 
and extend in graceful double curves from the girdle to either end, giving a 
corrugated appearance to tbe outer surface of the shell. The living Fusulina 
was evidently one comjxiaite body, occupyiog all the chambers of the entire shell 
at the same time, with a common vitality: a continual circulation of protoplasm 
taking place from chamber to chamber through the minute foramina and the 
sipbuncle-like openings in (he septa. 

The first chamber occupied by the young Fusulina is nearly spherical. A 
spherical first chamber Is found in a great number of Foraminifera whose later 
lorms bear no resemblance to a sphere, the form o( tbe succeeding chambers and 
the final shape of the adult shell depending upon the order in which the multi- 
plication of chambers takes place and their manner of attachment to the parent 

In the Fusulina the animal occupied the central spherical shell for a time; 
then a portion of its ameboid contents spread out through an opening in the 
shell, forming a belt about ijtn'i'm. wide on the outside, its length embracing 
slightly over one-halt the perimeter of the shell. 

This strip of living matter soon secreted a calcareous covering, which id the 
second chamber of the shell. The third chamber Is formed by a similar proceas 
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alon); the sideB of the 

■mpleleg the Bbell as 

As I have taken laf 

aim compouDd lift- of a 



already formed. A continual repetition of this proceea 
now Qnd it foseihzed in our limeetone. 
in thi9 paper with some eminent naturalists regarding 
>po<l, it ia rif;ht that I should give reasons for so doing, 



Dana says " the ixlls of rhizopode are each occupied by a separate animal." 
While it is possible for this to he the case with iwrae speciee of rhizopods, it is 
jtopoeslble with the Fueulina, for an independent aDimal occupying the central 
cells would have access to Deilher food nor oxygen, after being enclosed by the 
Out«r portioDfl of the shell. The poBsessioo of the trough-like sipbuncle indi' 
CRte9 the flowing of matter from chamber to chamber alon^ this course, as also 



do the Chickened ends and 



>unded c 



of the septa nbere cut by Ihis 
trough. We know that an irritation 
of the bodies of conchiferous animals 
produces an increase in the calcare- 
ous secretions at tne point irritated. 
Then the increased thickness and 
rounded corners of the septa where 
iTut by the BtoloD passage may poiot 
to an irritation of the Fusulina at 
these points, which could only come 
by a flowing of the protoplasm 
through the iuvolule einua. Only by 
a Bjstam of circulation through the 
openings in the septa cau an ameboid 
animal secure the essential food and 
oxygen to maintain lite while inhab< 
iting the receasea of a chambered 
shell like the Fusulina cylindrica. 



Figure 1, in the accompanying plate, represents Fusulina cylindrica magui- 
fled six diameters. 

Figure 2 represents the same with a small portion of the outer surface broken 
Hwny, exposing a portion of the inyolute sinus and the openings in the exposed 
H)d3 of the chambers. , 

Figure 3 shows a Fusulina magnified twelve diameters, with the outer walls 
i the chaniberB removed from one-halt of the shell. 

Figure i is the same cut in half, showing a diagram of the internal coils and 
he central chamber. 



NEW DEVELOPMENTS IN THF. MENTOK BEDS. 




Hpsd before Uie Academv Orluber K7, IfOT. 

Since the last meeting of the Academy of Science I have found the Mentor 
In several mote localities iu Saline county, and have collected ijuite a number of 
(Desils. a series of which I have submitted to Prof. T. W. Stanton, of the United 
States Geological Survey, for determination, and aaa result fourteen species havo 
been added to the list previously given by Professors Cragin and Mudge, making 
e number of spi'Bies from the Mentor now thirty-nine, and I think 1 still have 
•o or three undetermlnnd a^Aecies on band. Of tbul aumber Dine appear to be 
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undescribed species of the genera Unio, Linearia, HomaDya, Cymella, Ck)rbuia, 
Glauconia, Anchuria, Sphenodiscus, and Ostrea. The other five are RoDdaria 
quadrans Crag., Tapes belviderensis Crag., Mesalia kansasensis Meek, Tur- 
ritella belviderei Crag., Pyrguiifera meekii White. 

Professor Stanton in writing says: "It is noteworthy that your collection con- 
tains relatively few of the species described by Meek and White in Mudge's collec- 
tion from the same region, while it does contain a large proportion of species that 
occur in the Comanche series of southern Kansas, Texas, and New Mexico," and 
asks if I am certain that I have specimens from the same horizon as Mudge^s. 
I have stated to him in reply that a number of the fossils I sent are from within 
a mile of Mudge's collecting ground, and unquestionably in the same horizon, 
according to the statement of Mr. Hall, living south of Bavaria, who has directed 
me to what he says is the precise locality of Professor Mudge's collecting. 

It will thus be seen that the recent additions to the fauna seem to indicate a 
close relationship to the Comanche, while the occurrence of Pyrguiifera meekii 
seems to suggest relationship with the Bear River formation of Wyoming, accord- 
ing to Professor Stanton. As a result of my studies during the past year, I am 
still of the opinion that the Mentor proper is at the base of the Dakota, and 
entirely below the leaf-bearing strata, although I have found in a very few in- 
stances what appear to be wood-stemor root impressions associated with shells; 
and have frequently found fossil leaves within ten feet above them, but never 
associated with or below the shell beds, and generally the Permian floor is close 
below the shell-bearing stone. 

Another peculiar feature is that every different outcrop, even when only short 
distances intervene, but especially when separated by intervals of a few miles, 
shows a decided difiference in prevailing species of fossils, some localities yielding 
brackish or fresh-water species, while others are entirely marine, indicating that 
this region was near a shore line with brackish water bays or estuaries. 

The lithological character varies decidedly with diflferent localities also, and 
this summer I obtained from a very limited outcrop, near Brookville, some of 
the finest fossils, I think, that have ever been obtained from the Mentor. The 
stone is an argillaceous sandstone, varying from a pinkish color, through yellow- 
ish and reddish tints, to brown, very hard and fine- grained, and the fossils 
broken out of it are very perfect, every detail of marking being clear and distinct 
on some of the specimens. This locality also yielded some new forms having 
several casts of a new species of Anchuria and the first of the ammonite forms 
that I have found in the Mentor, a species of Sphenodiscus. 

In addition to this, Mr. Davis Boyles, who has been taking special work in 
geology at the Kansas Wesleyan, made the very interesting discovery of a foesii 
bed northwest of Brookville that yielded some excellent specimens of fossil leaves 
associated with abundant casts of a mollusk, Modiolo ix)lii White, (this species 
was described from the Bear River beds,) and in the same lot of material were 
three distinct impressions of beetle wings, the first insect fossils that I have 
obtained from the Dakota. 

These fossils were from the upper Dakota, not more than 50 or 60 feet below 
the Fort Benton limestone that caps the hill tops a short distance from where 
the fossils were collected, and about 300 feet higher than the Mentor beds near 
Brookville. 

The Dakota and its associations furnish a very interesting field of study for 
the geologist, and the rather limited shell beds at the base of the Dakota known 
as the *' Mentor beds'* are among the interesting features. 
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CAST OF FOSSIL TURTLE FROM THE OAKOT, KPOCH. 
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FOSSIL TURTLE CAST FROM THE DAKOTA EPOCH. 



The fossil cast here repreaeoted by a plate was presented to Baker Uni* 
vereity by Rev. C. K. Jones, an alumnus of Baker Univereity, class of 1870. 
The specimen was given to Mr. Jouea by a resident of Cloud county, whose oaue 
I have been unable to ascertain. Mr. Jones says, in a letter to myself: "The 
specimen was found south of Concordia, on a divide. The formation is red sand- 
stone, which outcrops in ledges and lies scattered all over the ground in places. 
The specimen eras secured not far from the north line of Ottawa county, on one 
of tbe spurs facing south, just north of what is called the Bethel neighborhood, 
thus flsiog without doubt the geological position of this fossil. 

The fossil cast is composed of the characteristic hard, red sandstone o( the 
Dakota group. Its mailmum length is eleven and one-half inches. Its mail! - 
mam width is nine inches. The dorsal aspect is very much more convex than 
the ventral and bears the well-detlned impressions of theHattened portions of ten 
ribs. .\lDDg the line of the backbone there are the indentations of the proxiiua>I 
ends of fourteen ribs. A deep constriction is found four inches from one end and 
another evidently existed at the other. In tbe report of the United States Gec- 
togical Survey of the Territories, Vol. II, page IG, E, D. Cope, in speakine of tbe 
rocks of tbe Dakota epoch, save: "No vertebrate fossils have yet been obtained 
from them." In the University of Kansas Geological Survey, Vol. IV, Doctor 
Williston says; "No vertebrate remains of any kind have so far been discovered 
either in Kaneaa or elsewhere, save impreeeioos or casta. A record of footprints 
from this formation was first made by Prof. B. F. Mudge in 1806, and later one 
hj Prof. F. H. Snow." This fossil, than, makes the third evidence of vertebrate 
life found in tbe Dakota epoch aaii the first and only fossil cast showing some- 
thing of the structure of the animal. It ie therefore unique and of great interest 
to students of paleontology. 



THE DEEP WELL ,\T MADISON, KAN. 



BT T. W. 

Head beforo the AoBclomr December 29. 1S9S. 
A company, with Mr. E, D. Martlndale as its president, was organized at 
Madison, Kan., foe tbe purpose of prospecting tor gas or oil. By contract, Mr. 
C. L. Bloom, of Independence, Kan., agreed to drill either to the Mississippian 
limestone or to a depth of 2000 feet. 

Work was begun in June, 1898. On the 29th of October, after rrequent but 
Dot serious accidents and delays, a very hard rock, believed to belong to the 
HiasismppiaQ series, was reached at a depth of 1896^^ feet. 

The orduiary form of churn drill was used," and the measurements given be- 
low were made upon the drill rope, about halt of them being made wheu the 
well was nearly filled with water. AH measurements were carefully made, and 
■re therefore correct within the limits of this method. 

veti is located in the bottom land on the south bank of the Verdigris 
e than one-fuurth mile north of tbe Santa Fe depot at Madison, the top 
11 being three feet lower than the railroad track at this depot, which, 
T to tbe railroad company's engineer, is 1080 feet ab^ve Ba&-l«i«\. Tn.^ 
|t sbova Bea- level. 
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LOG OF THE WELL. 

N<K Thieknea, Strata, Depth, 

1 26 feet. Soilandday 26 feet. 

2 6 •* Gravel 82 '* 

3 10 •* SoftBhale 42 " 

4 10 •• LimeBtone 52 " 

5 5 *• Shale 57 '* 

6 3 •* Limestone 60 •* 

7 85 •• Shale 145 *' 

8 27 *• Limestone 172 '* 

9 58 " Shale 230 " 

10 8 •• Limestone 288 " 

11 30 •• Shale 268 '* 

12 6 •• Limestone 274 '* 

13 21 •• Shale 296 '* 

14 17 •* Limestone 812 ** 

15 5 *• Shale 317 '* 

16 11 •• Limestone 328 " 

17 297 •• Shale 3577 " 

18 87" Limestone 3657" 

19 69 •• Shale 424 " 

20 8 " Limestone 482 " 

21 19 " Shale 451 " 

22 35 " Limestone, hard 486 " 

23 4 " Darkshale 490 " 

24 3 " Limestone 498 ** 

25 7 •• Shale 600 " 

26 84 ** Limestone, salt water, sp. g., 1.04 534 '* 

27 123 " Shale 657 " 

28 5 •* Brown limestone 662 " 

29 9 •• Shale 671 " 

30 172 " Sandstone, salt water, sp. g., 1*05 843 " 

31 11 *• Limestone 854 " 

32 7 " Shale 861 " 

38 11 •• Limestone 872 " 

34 5 " Shale 877 " 

85 41 •• Limestone 918 " 

36 2 " Shale 920 " 

37 67 " Limestone (streak of shale at 949 feet) 987 " 

88 2 " Shale 989 " 

89 2 •• Limoehells 991 " 

40 99 " Shales 1.090 " 

41 12 •• Limestone 1,102 " 

42 5 " Shale 1,107 " 

43 8 " Limestone 1,115 " 

44 7 •• Redshale 1,122 " 

45 3 " Shale 1,125 " 

46 87 •' Flinty limestone 1.212 " 

47 2 " Blackslate 1,214 " 

48 6 " Shale 1,220 " 

49 20 •• Gritty limestone, water 1,210 " 

50 18 *• Graylimestone 1,258 " 

51 2 " Whiteshale 1,260 " 

52 8 " Graylimestone 1,268 " 

58 2 •• Brownshale 1,270 " 

54 7 •• Graylimestone 1,277 " 

55 110 •• Lightshale 1,387 " 

56 3 " Brown limestone 1,390 " 

57 10 " Darkshale 1,400 " 

58 35 " Flinty limestone 1,4;« " 

60 65 " Lisrht shale....: 1,500 " 

60 8 " Brown limestone 1,50:^ " 

61 30 •• Blackshale 1,633 " 

62 60 " Darkslmlo 1,593 " 

63 10 " Sandyshale 1,603 " 

64 20 " Black shale (a litUe water) 1,623 " 

65 75 " LiKlitslialo 1,698 

66 12 " Sandyshale 1,710 

67 20 •• Black shale 1,730 

68 150 " Shale 1,880 

60 16i •* Sand and wat»»r 1,8964 

70 Very hard rock. 



( I 
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The Cherokee shales were in general slightly sandy, dark in color, and had a 
strong odor. No gas or oil was found. 

The following section of the hills at Madison was prepared by Mr. Alva J. 
Smith, and is here published with his permission : 
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.Vo. 2%fc*n««. Strata. S^'^l. 

1 1 foot. Limestone 104 feet. 

2 5 feet. Shale 108 

3 2 •• Limestone 9S 

4 4H •• Shale 96 ** 

5 3Vi •' Limestone 914 *' 

6 37 •• Shale 88 

7 14 •* Limestone 51 

8 1 •• Shale 49+ 

9 .34 inches. Coal 48+ 

10 21 feet. Shale 48 

11 64 •* Limestone 27 

12 154 ** Shale 204 

Shale and river bottom land join 5 

Santa Fe depot at Madison 3 
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The depths of the Mississippian below sea-level are : At Neodesha, 135 feet ; at 
FredoDia, 310 feet: at Fall River, 430 feet.* At Toronto, a well 1452 feet deep 
did not quite reach the Mississippian. t At Madison, hard rock, supposed to be 
the Mississippian, was struck at 820 feet below sea-level. The dip toward Madi- 
son is therefore about ten feet per mile from Fall River: eleven feet per mile from 
Fredonia; and twelve feet per mile from Neodesha. The dip from La Harpe is 
between seventeen and eighteen feet per mile. From Ottawa it is about sixteen 
feet per mile. 

At Madison the Cherokee shales are 460 feet thick, while at Toronto they are 
more than 372 feet thick. The Pleasanton shales are much heavier at Toronto 
than at Madison. Above this to the top of the lola limestone these two wells 
differ very little. Above the lola a bed of shale 104 feet thick at Toronto cor- 
responds to a bed of sandstone 172 feet thick at Madison. The limestone above 
these beds is 110 feet below the surface at Toronto, but is the uppermost lime- 
stone in this well. I desire in the future to locate the outcropping of the re- 
maining strata of the Madison well along the Verdigris river, and prepare a 
section along the Verdigris from the state line, showing the wells at Neodesha, 
Fredonia, Fall River, Toronto, and Madison. 

I have put up samples of the various strata to be deposited with the Kansas 
Academy of Science for preservation. 



ON THE CORRELATION OF THE COAL MEASURES OF KANSAS 

AND NEBRASKA. 

BY J. W. BEEDE, LAWRENCE. 
Read before the Academy December 29, 1898. 

Since the appearance of Meek and Hayden^s Final Report of the United States 
Geological Survey of Nebraska in 1872, owing to the thoroughness of discussion 
and the care in the descriptions and figures of a large number of typical Upiier 
Coal Measures fossils, it has become the basis for the identification of fossils of 
this formation of the West. On account of this fact and the great care with 
which the stratigraphy of the Missouri river bluffs in Nebraska was worked out, 
it is of great stratigraphic importance as well, forming, as it were, the type sec- 
tion of the Upper Coal Measures strata of the Missouri valley, leaving only the 
limitations to be worked out by later geologists. 

Professor Prosser gives an admirable review of the history of the geology of 
Otoe county in the January number of the Journal of Oeology for 18OT, to 

♦Univ. Geol. Survey, vol. I, p. US. 
f Record of C, L. Bloom, driller. 
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which the reader is referred for the historyntid bibliography of the aubject. This 
history ie, in brief, as follows: Otrec io 1852, aad Swallow in 1855, referred Ihe 
strata at Nebraska City, Neb., to the Upper Carboniferous: the latter to the 
"Upper Coal Series." Mnrcou in 1855 publiehed a geological map of the Uoited 
States in which these rocks were reforred to the Triaseie. In 1857 Hayden pub- 
lished a rosp representing tbem an Carboniferous. In ISd Marcou published 
sections of these rocks referring them to the Permian, and the neit year Meek 
criticizes him and refers them to the Upper Coal Measures. In 186(3 Geioitz 
coDcludes with Marcou that they are Permian. In 1873 Meek published his 
Final Report, concluding that the rucks belonged to the Upper Coal Measures, 
and all later work has corroborated hiui in this opinioa, 

After an eiteoOed study of the Permian and Coal Measures in Kansas, Pro- 
fessor Proaser, in the article referred to, gives the results of his observations on 
the rocks of eastern Nebraska, baccd on their relation to the Cottonwood lime- 
stone aboTe. He thinks that the rocks at Nebraska City t>elong to either the 
lower portion at the Wabaunsee formation or the upper part of the underlying 
formation, for he says that " Meek found Spiri/er cameratiis in the limestone 
above the coal, associated with plenty of other fossils characteristic of the Upper 
Coal Measures, and that it is clearly shown by the stratigraphy and paleontology 
that all the Paleozoic rocks in the vicinity of Nebraska City belong to the Upper 
Coal Measures ( Missourian i instead of the Dyas ( Permian ), as claimed by Mar- 
cou, The writer 19 not confident whether the Nebraska City beds should be re- 
ferred to the upper part of the Missouri formation or to the Wabaunsee formation 
of the Missourian series. Uowever, the faunal and lilhologic characters of these 
beds agree quite uloaely with those of the lower half of the Wabaunsee forma- 
tion as shown along the Kansas river al>ove Topeka, and so the writer refers them 
provisionally to it" ( page SO, reprint ). Also, on page 18 (reprint), speaking of 
the shales used for vitrified bricks at the Nebraska City works, occupying the 
position of Mcek's original section, he remarks that these "shales are mostly of 
a drab color, somewhat micaceous as well as clayey, aod resemble those used for 
vitriSed bricks at the Topeka, Kan., works.'' He also studied the rocks of the 
bluffs on the west side of the Missouri as far as the Platte river, where the 
Paleozoic is covered by the Cretaceous. He says : " On the Platte river | near 
Louisville] the Permian is not represented and the Dakota sandstone rests un- 
contormably on the limestooea and shales of the Wabaunsee formation. This is, 
coDsequently, a very important section, as it shows thai the 800 feet of Permian 
rocks exposed along the Kansas and Smoky Hill rivers in Kausas have dii^ap- 
peared and the Dakota sandstone of the Cretaceous system rests on the Wa- 
baunsee formation of the Missourian series of the Upper CarboniferouB. This 
conclusion agrees with that of Doctor Hayden, who on his geolt^ical map of Ne- 
braska iu 1858 rnpresented the Lower Cretaceous 1. now known as the Dakota 
Bamlstune) 00 the Platte river as resting on the Carboniferous." 

'hile Prosscr finds the Cretaceous resting on the Wabaunsee formation on 
the Platte, yet he finds the Cottonwood formation four miles west of Auburn, 
Neb., at an elevation of about 345 feet above the Missouri river, and the 
baaeof the Permian is probably found in Gage county; and Knerr recognizes 

ir 900 feet of Permian in Marshall couuty, Kansas * (adjoining Gage county, 
Nebraska, on the south). 

The work.4 of Meek and Prosser agree very well. Meek positively locates the 
rocks along the lower part of the Missouri river in Nebraska in the Upper Coal 
I MMsures. Prosser also locates them in the Upper Coal Measures and provision- 
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ally places them (those at Nebraska City) in the lower half of his Wabaunsee 
formation, basinf^ this correlation on the nature and fauna of the rocks and their 
relation to the Cottonwood formation above. 

It is my purpose to give a few observations on their stratigraphic relations to 
their supposed equivalents along the Kansas river in Kansas, and to trace some 
of the latter until they practically connect with the rocks studied by Meek and 
Hayden. 

THE NEHKA8KA CITY SECTION. 

prosseb's section. 

The Nebraska City section, as it now appears at the brick-yards diggings, 
near the old landing, is accurately given by Professor Prosser in the article re- 
ferred to (page 19, reprint). I quote it here, as my section adds no new features 

of importance: Thickness. 

ft. in. ft. in. 

**8. Massive somewhat calcareous sandstone 2 6 40 6 

7. Rather arenaceous shales 15 33 

G. Limestone with fossils, Fusulina cylindrica, etc. ( No. 3 of 

Meek 'a section) 1 1 23 

5. Black, very bituminous shales with thin layers of coal (No. 

2 of Meek '8 section) 1 11 21 11 

4. Mainly argillaceous shales 9 90 

3. Arenaceous shales with thin, irregular sandstone at top.. 5 II 
2. Massive, soft a''d friable brownish sandstone (about rail- 
road level); Nos. 2 and 3 equal division D of Meek*s 

section 3 C 

1. Argillaceous shales that furnish material for vitrified 

bricks (the upper part of division C of Meek) 3 *3 



«» 



No. 8 is quite f ossiferous, as may be seen on the weathered edges, contain- 
ing pelecyixHis and gastropods, though they do not weather out satisfactorily, 
nor can they be separated from the matrix. No. 6 sometimes attains a thickness 
of two feet. From the base of this section to within thirteen feet of the river at 
low-water level the rooks are covered. About thirteen feet above low-water mark 
there is a light gray massive limestone, exposed in two layers of about nine inches 
each, lH>neath which are about three feet of light green, argillaceous shales rest- 
ing on some nxl shales. The remainder of the section is covered. 

Owing to the changeil condition of the section at Nebraska City, and the ease 
of comparing the full section with the sections and their fauna of the Kansas 
Coal Measures, it is necessary to give here Meek*s section and the fossils col- 
lecteii from it : 

MEEK'S section. Thickness. 

**Loo9s or bluff deposit, consisting of fine, lisht grayish pulverulent sili- ft- »• 
ceous and more or less calcareous clay or marl, without distinct 

marks of stratification : rising back to' the height of SO to 90 

O. Vol low ish gray micav.*eous soft sandstone, laminated or in thin, ripple- 
markeil layers, ext^^pting 12 to 15 inches of the lower part, which 
is sometimes hardened and compact: with fragments of plants. . 10 
C. Drab, ash, and lead-colored, and reddish- brown clays, with, cear 
the middle, a ^ or 10-inoh hard bluish-gray argillaceous layer, 
weathering to a rusty Lvlor. Fossils numerous, particularly near 
the lower part, as follows: Rhombopora lepidocenvlmides. Loph- 
ophyllum proliferum. Scaphifx^rinus ? hemisph;vricus. Eocidaris 
llaliianus. $yDtvIa<^iia biseriaiis. Fenestel.a Shumardi, Polypora 
subm,%rginata. Gl.iucocome triiiceata. Lingu'.a Scotica? Hemi- 
pnmites crassus, Syctrieiasma hemiplicata. Chocetes glabra. C. 
granulifera. Pnxiuotus pertecuis. Produclus locgispinus * . P. 



* In th«» atK^w #*^c:ioa. ia the orL*risal. the tosal thicks^^ i* cJuc-lAWsi withnul Xo. I 
haT«» tjike:: tli* lihorty tochA-«* th-» sivoni colusrj of !itfures ?o as :,^ i=<.uie Nok. 1. a 
f/ff *«vr/t»:i A> foet 6 iacbeit, in; lead of >T !*et * ir.cLe*, 



GEOLOGY AND PALEOKTOLOOV. 



PratteniaDua, P. Nebraacenaip, P. pymnietriciis. P. aemireticula- n, jn, 
tus, RhyDConella Oaageasie, B|]irifer cameratua, Spirifer (Mar- 
ticiai plaDocoQvems. Spiriferina K^atuokeosis, Athyris subtilita. 
Lima retifera, Ectolium aviculatuni. Afi(Milopeeten earbooariuR, 
A. neglectus, A. coxaaue, A. occidentalje, Mj'&lina Swallovi, M. 
subqundrata. Avicula longa, Avicula(?) sulcata. AviculopiiiDa 
AmericaDa. Pseudomonotta radialis (? ?), Nucula Beyrichi I??). 
Nucula vectricosa, Voldiasubsuitula, NucuIanabelliBtriata, Mac- 
rodoti tecuiatriatn, Solenoroya ep.. Modiola subelliptica, Ed- 

Bcbizodus curtus, S. Wbeeleri, Schizodua ap , Efdmondia Nebras- 
ceneia, E. (?) glabra, Prothyrie aubelegaos, Allorisina iSodg- 
trickia} aubelegana, A. (S.j Geiaitzi, A. reflena. Dectaliuni 
Meekianum. B^lleropboti MontfortiAoua, B. perfarinatus, B. 
Marcouanus, B. carbonaria. Euomphalus rugosue, OrthooemB 
aubta'niata, Aclia SivalloviaDa, Pleurotomaria Haydeni. P. aub- 
deciiBaata, P. Marcouaaa, P. Grayviileoata, Orthoceras crib- 
roHUm, Nautilua occidentalis, Cytbere NebraacBnais, and Cythere 
ep, 

B. Several beds of bard, lightgrayieb and yellcinish limeRtooee, io lay- 
ers from five to twenty iochea in thicknesa, with aoft. marly clay 
eeams and partinga. Foseils: Fusulina cyliadrica, Rbonibopora 
lepidodendroidea, Lophoph^llum proliferum, Eriaocricus typua, 
Synocladia biaerialia, Hemipronitea crisaua, Orlhia carbooaria, 
Meekella striatocoalata, Syatrielasma hemiplicata, ChoQeteagran- 
ulifora, Chonetea glabra, Productus toDginpinue (?l, P. semi- 
reticulatua, P. costatua. P. Prattenianua. P. KebrascenHia, P. 
■tyniiiietriciia, Rbynconella Oea^eDsia, Spirifer (Martioia) plaoo- 
coDvexus. S. cameratus, Atfayna subtilita, Relzia puncCulifera. 
Pinna peracuta, Myalina subquadrnta, Allorisina eubcunenta, 
Euomphnlus ruKosu.t, Bellercipbon carbonaria, Phlllipsia acitula, 
Cladodusmortirer, aad Deltodua? angularis. TiL 

A. a. Lead grayish aod greenish clay, 4 feet. 

b. Reddish-brown, ferruginous, slightly gritty, indurated clay, i feet 

exposed above high-water mark 8 

Total below drift 69 0" 

The aectioD at Otoe I novc MiDeraville) seems to be very much like what it was 
vben Meek was there. .\s my time here nas too limited to make a carefully de- 
tailed aection, that of Meek is here given. 

"Loepa, with some drift at the base 40 

11, Soft, yellowiah sandstone 10 

10. Drab aud aah-colored, with seams and concretions of arenaceous 

matter ... .1 

9. Bliiiab laminated clays, passing gradually Into the neit below 7 

8. Nearly black laminated clay or sbate, with aometimaa between it 
and the bed above a 6- or 8-inch bed of yeliosv limestone in the 
shale. Productun Prattenianua, P. longispiausl ?|.Bp. (Martiniai 
planoconvexus, Rhynconella Osageuais, Cbonetes granulifera, 
Splriferina Kentuckenai.a, Productua eemireticulatus, Hemipro- 

Dites crasaus H 

7. Very hard, dark-gray calcareous layer 4 

6, R«d, green, blue, and light aah-colored clays, with near the base a 

S' or 3 inch seam of black shale 'iS 

5, Soft, drab, marly material, becoming in parts hard and compact, 
or with hard calcareous seams. Millions of Fusulina cylindrica: 
also, Cbonetes granulifera, Hemipronltes crasaus, Spirifer cam- 
era tus, Spiriferina Kentuekonsis, Syntrielasma hemiplicata, 
Meekella striatocostata, Prodnctus semi reticulatua, Myalina per- 
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■s —continued. 



i. Light drab laminated elayi with streak ot black: at one place.» 
to swell out so as to furm a bunch ot coal 6 to 8 inchea tbi 
with effloresceDce of iron sulphate 

3. Soft, incoherent yellowish sandstone 

3. Bott. bluish, sandy shale, with large, rouod, and cooipressed o 



] parts more or less arenaceous. Produc 



"7. Loesa, with perhaps some drift, 70 t< 

G. Massive yellow limestone 5 

Ti. Gray and yellowish impure limestone and drab clays i 

i. Bluish iind drab arenaceous clay with fossil ferns. Neuropteris hir- 

suta and N. Loschii 7 

3. Coal - 6 

2. Indurated clay, called soaimtone by the miners. ( Nat seen ),.,...,. i 
1. Bluish laminated sandstone, very soft, with streaks of black, and 

looking very much like No. 1 in the Brownville section 8 

"The whole of this exposure seemed to me to have bodily slipped a little be- 
low It9 true horiKoo, probably by the washing away of the soft sandstone benealb 
by the river. This appearance is also affirmed by the statements of the miners, 
vho informed me that the coal ended and that all the beds I'hange abruptly at 
the end ot the drift, forty or tifty feel in. The thickness,' composition and order 
not the beds, however, can be very clearly seen." 



Of RfLO. MERK. 
"I. Yellow indurated clay, called soapatone by the miners 

2. Yellow limestone 

3. Blue clay. Id this clay, lying near the shaft, tve have found the fol- 

lowing foesils: Rhombopora lepidodendroidea, an encrusting spe- 
ciesof Fistulipora: Polypora submarglnata, Hemlpronltes crasaua. 
Productus Nebrasceosis, P. Prattenianue, Cbonetea granulifera, 
Syntrielasma heroiplicata, Spirifer (Martinia) planoconvexus, 8p. 
cameratus, Nucula ( ? ) sp., Pleurotomaria perhumerosa, and sev- 
eral undetermined species ot Murchisonia 1*2 

i. Hard, gray limestone 11 

5. Blue clay 17 

fi. Limestone 3 O 

7. Blue clay bored into below the limestone IB 

Total 76 

"At the mouth of the Great Nemaha, a mile or two farther down the Mis- 
souri, Doctor Hayden saw an exposure (the same mentioned by Doctor Owea ( 
ot soft sandstone rising twenty or thirty feet above the river, with above it a thin 
(five- or aix-inchj seam of coal connected with arenaceous shales, containing thp 
same ferns found over the bed of coal two miles above Rulo and at Brownvilte. 

"The elevation of this coal and sandstone here above the Missouri shows 
that there is quite a perceptible rising of the strata in this direction, the same 
coal being only about eight feet above the river two miles above Rulo, though it 
bad apparently alidden somewhat below ita true horizon at the latter place. I 
am inclined to believe that this sandstone under the coal is the same bed -leen at 
Peru and Brownville and at the base ot the section at Aspinwall, though it may 
be another holding a lower position. If it is the same, there can be little doubt 
but the exposures here near Hulo hold a position In the series above the horiioD 
at the Nebraska City section. On these points, however, more detailed examina- 
tion than we bad an opportunity to make are desirable." 

While at Nebraska City and Otoe (Mineraville) the greater part of my 
was devoted to collecting. Most of Meek's division C is covered by the 
though (be upper part is well exposed, as is also division D. Prosser bos 



O 
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the carbonaceous shale and argillaceous limestone, mentioned by Meek as ex- 
posed south of the section, to be present at the exposure at the brick-yards. 

Following is a list of the specimens secured at Nebraska City in a day and a 
half of collecting. The list is provisional. 

Fusulina secalica (Say )*=Fusulina cylindrica Fischer, aat. 

Lophophyllum proliferum (McChesney) Meek, c. 

Rhombopora lepidodendroides Meek, rr. 

Bryozoan, rr. 

Meekella striatocostata (Cox) White and St. John, a. 

Productus longispinuB Sowerby ?, a. 

Productus costatus Sowerby, r. 

Productus semireticulatus Martin, a. 

Productus punctatus Martin, r. 

Productus cora d'Orbigny, aa. 

Productus pertenuis Meek, r. 

Enteletes hemiplicatus (Hall) Hall and Clarke =Syntrielasma hemiplicata, r. 

Chonetes granulifera Owen, aa. 

Chonetes glabra Geinitz, a. 

Hustedia mormoni (Marcou) Hall and Clarke =Ketzia punctulifera and R. 
mormoni, rr. * 

Derbya robusta (Hall) Waagen?, rr. 

Derbya crassa (Phillips) Hall and Clarke = Hemipronites crassus, rr. 

Spirifer cameratus (Hall) Meek, c. 

Amboccelia planoconvexa (Shumard) Hall and Clarke = Spirifer (Martinia) 

planoconvexus, a. 

Seminula argentea (Shepard) Hall and Clarke = Athyris subtilita, a. 

Spiriferina cristata (Schlotheim) Davidson = S. kentuckensis, r. 

Chonetes verneuiliana Norwood and Pratten?, rr. 

Orbiculoidea sp.= Discina, rr. 

Pugnax Utah (Marcou) Hall and Clarke = Terebratu la and Rhynconella 
osagensis, aa. 

Cbienomya sp., tt, 

Aviculopecten sp., rr. 

Aviculopecten occidentalis Shumard, rr. 

Monopteria marian White?, rr. 

Schizodus sp., rr. 

Scbizodus wheeleri Swallow, aa. 

Schizodus curtus Meek and Worthen, a. 

Allorisma costata Meek and Worthen, jr. 

Allorisma subcuneata Meek and Hayden, c. 

Allorisma granosa (Shumard) Meek, rr. 

Allorisma reflexa Meek?, rr. 

Entolium aviculatum (Swallow) Meek, c. 

Modiola? subelliptica Meek, rr. 

Pinna peracuta Shumard, rr. 

Pseudomonotis, rr. 

Myalina subquadrata Shumard, rr. 

Edmondia, 2 species, rr. 

^Huomih the kindness of Prof. Stuart Weller, of Chicago, I was informed that our Faso- 
lioa ojrllndrtoa, deseribed by Fischer in 1837, was described by Hay, under the name of Miliolites 
■ecftHenii fnun near Mm PN*^ *^*er on the Missouri river, in Nebraska, in Loner's Expedition, 

S'llialMa in Ifl^ •> «■ - ^« it ia impossible to confound it with any other Hpecies in 

racton. U «1« »iioa (tkiy) priority. 

^ftv andant, aa ^tqtv abvmCLQitix.. 
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Nucula beyrichii?? Schauroth, rr. 

Macrodon sp., rr. 

Lima retifera Shumard, rr. 

Bellerophon carboDaria Cox, rr. 

BellerophoD marcouana Geinitz, rr. 

BellerophoD montfortianuB Norwood and Pratten, rr. 

Bellerophon ? cast, rr. 

Pleurotomaria sp., rr. 

Pleurotomaria subdecussata Geinitz, rr. 

Murchisonia sp., rr. 

Aclis sp., rr. 

StraparoUus (Euomphalus) subruf^osus Meek, rr. 

Loxonema ruf^osa Meek and Worthen, rr. 

Small slender gastropod, rr. 

Dentalium meekianum Geinitz, rr. 

Cy there sp., a. 

Phillipsia scitula Meek and Worthen, rr. 

Nautilus forbesianus McChesney ??, rr. 

Several undetermined species of Mollusca and a fish tooth. 

The following were collected at the Minersville section : 

Fusulina secalica ( Say ) Fischer, aa. 

Rhombopora lepidodendroides ( McChesney ) Meek, c. 

Bryozoa, 3 species, rr. 

Productus cora d'Orbigny, c. 

Productus semireticulatus Martin, rr. 

Productus costatus Sower by, rr. 

Productus nebrascensis Owen, rr. 

Productus pertenuis Meek, a. 

Derbya crassa (Phillips) Hall and Clarke, a. 

Spirifer cameratus (Hall) Meek, r. 

Spiriferina cristata (Schlotheim) Davidson, rr. 

Meekella striatocostata (Cox) White and St. John, rr. 

Chonetes glabra Geinitz, r. 

Chonetes granulifera Owen, aa. 

Amboccelia planoconvexa (Shumard) Hall and Clarke, a. 

Myalina perattenuata Meek and Worthen, rr. 

Allorisma sp., rr. 

Nucula ventricosa Hall ?, rr. ^ 

Zeacrinus? mucrospinus McChesney, rr. 

In collecting the fossils mentioned in these two lists no attempt was made to 
keep those of the different strata or groups of strata separate, except the two 
localities, as the matrix from which they were taken had been removed from its 
original position and mingled to a greater or less extent. Some of the species in 
the above list are not mentioned by Meek, while others that he found were Dot 
to be had at this time on account of the covering of the rocks that contained 
them. 

During the past summer the Burlingame limestone of the Wabaunsee forma- 
tion was traced from the Kansas river- just west of Topeka, Kan., to the Nebraska 
line, where it seems to connect with Meek^s southern sections of the Missouri 
river bluffs. This seemed to be an additional evidence of the close relation of 
the Coal Measun^s of eastern Nebraska and Kansas, and led to a more close com- 
pariaoD of the rocks and fauna. 
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A getieral aecCion at the rocks of Topeka, Kan., with their fuasila is given in 
the preceding Tolume of these TransactionB ( page 27 j. Tho parts of the eection 
here giveo are from the Topeks liineBtone to the Burlioganie limeotoae, iDcluaiTo, 
more detailed manoer and with the fossils grouped for comparison with the 
Nebraska City section, The Topeka limestone is eiposed in the Shawnee county 
quarry, at the fair-grounds in the southern limits of the city; alfinamile and 
B half southeast: and at Calhoun bluflfs, three miles northeast of Topeka. 

Bennett's deBcriptioQ of the b<:ds is the heet that has yet appeared, and la 
bere given in full:* 

" In an expoauto a mile east and a mile south of Topeka there is a showing of 
the upper section of the underlying shales. About six and one-half feet below the 
top of the underlying shales a fairly good buildini; sacdstone is reached, which is 
'.hrce feet thick. The lower limestone of the Topeka system is six feet thick, and 
8 blue, but weathers dark buff. Above it is a foot and a half of blue shale, then 
above that five feet eight inches of blue and brown limestone, having a cherly 
layer near the top. Above this comes two feet of bulT shale, and then again lime- 
stone one acd one-half feet thick, above which are three feet of drab shales, which 
re again capped by two feet of limEstone." 

Bennett gives the following list of fossils aa collected in this limestone-. 
Fusulina cylindrica, Chietetes and a ramous form of Chtetetes, Archieocidaris 

— , Zeacrinua mucrospioua and Zeacrinus acanthropus, Feneatella -, 

Cbonetes granulifera, Productus punctatus, Productus longispinus, Productus 
costatus, Productus prattenianua, Alhyris subtilita, Bpirifer caraeratus, Btrepto- 
rhyncua crassus, Terebratula bovidens, Betzia mormon i, Bellerophon carbonuHus, 

I have collected the following fossils from these limestone beds : 

Fosulina secalica ( Sayl Fischer, aa, 

XiopbopbylluDl proliferum (McCheaney) Meek, r. 

Atchteocidaris agassizi Owen ?, plates and spines, a. 

Rbombopora lepidodendroides Meek, c. 

Beptopora biserialis (Bwallowi Ulrich = Synocladia biserinlis, r., and about 
ten other species which seem to be of the genera Feneatella, Polypora, Streblopora, 
Stanopopcra, and Blatostomella. 

Productus cora d'Orbigoy, aa. 

Productus coetatue Bowerby, c. 

Productua longiapinua Sowerby 1, aa. 

Productus nebraacensis Owen, aa, 

Productus punctatus Martin, c. 

Productus Bemireticulatus Martin, c. 

Productus partenuia Meek. c. 

Chonetea granulifera Owen, aa. 

Spiriter cameratuB (Hall) Meek, aa, 

Beticularia perplexa (McChesney) Schuchert— -Splrifer (Martinia) lineata, rr. 

Amboccflia planoconvcxa (Sbumardi Hall and Clarke, r. 

Spiriferina cristata IScblotbeim) Davidson, rr. 

Orbiculoidea missoupjensis iSbumard) Schuchert^ Discina nitida, rr. 

Beminula argentea (Bhepard) Hall and Clarke, aa. 

Huetedia mormoni iMarcou) Hall and Clarke, r. 

Derbya craasa (Phillips) Hall and Clarke, c, 

Derbya robusta I Hall ) Waagen, r. 

Oieluma bovldens (Morton) White — Terebratula bovidene, r. 
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Myalina swallovi McCheeney, r. 

Allorisma granosa (Shu mard) Meek, r. 

Allorisma subcuneata Meek and Hayden, rr. 

Allorisma sp., rr. 

MoDopteria marian White, rr. 

Aviculopecten winchelli Meek??, rr. 

Aviculopecten sp., rr. 

EDtolium aviculatum (Swallow) Meek, c. 

Schizodus curtus Meek and Wortheo, c. 

Schizodus rossicus De Verne?, rr. 

Pinna peracuta Shumard, r. 

Macrodon tenuistriatus Meek and Worthen, rr. 

Macrodon sp., rr. 

Cf. Murchisonia marcouana Greinitz, rr. 

Aclis swalloviana Meek, rr. > 

Bellerophon carbonari us Cox, rr. 

Orthoceras sp., rr. 

Phillipsia major Shumard?, rr. 

Phillipsia scitula Meek and Worthen, rr. 

Peripristis semicircularis Meek and Worthen, rr. 

Petalodus destructor Newberry and Worthen, rr. 

Crfnoids are occasionally found in this limestone, but generally too poorly pre- 
served to admit of determination. 

Overlying the Topeka limestone is a series of shales and sandstones. The 
only good exposure of this series near Topeka is at the Topeka vitrified brick 
works, three miles west of the city, where twenty-four feet of them are exposed. 
The lower portion of this exposure is a soft concretionary sandstone, somewhat 
micaceous, over which lie fifteen feet of shales, the lower portion of which is 
arenaceous and sometimes contains plant remains, while the upper part is bluish 
and argillaceous. Over these are a few feet of yellowish shales, overlaid by the 
Topeka-Osage coal, which varies from ten to sixteen inches in thickness. North 
of the Kilmer siding (about ten miles northeast of Topeka) the Topeka limestone 
and coal can both be located on the east slope of the hill on the east and west 
road. This, taken in connection with the section about a half-mile north of 
where the road crosses a little tributary to the Big Muddy, makes the following 
section : 

_ ^ , , • * ^ Thicknesj?. Total. 

7. Covered slope, several feet. ft. in. ft. Id. 

6. Rotten clayey limestone 1 8 74 6 

5. Olive to brownish shale 4 72 10 

4. Olive and brownish shales 10 68 10 

3. Hard, black, arenaceous shales and coal 10 58 10 

2. Shales 55 58 

1. Topeka limestone exposed in the bed of the creek, of the 
same characteristic appearance and fossils as near To- 
peka 3 3 

Next above these shales, overlying the Topeka limestone, is the Osage coal. 
This coal is not in one continuous layer, but in a series of beds of considerable 
extent lying in one remarkably uniform horizon, varying but few feet vertically 
in many miles. The Topeka bed is probably best developed along a line from m 
point four miles west of Topeka in a southeasterly direction to the Capital OOftl^ 
mine, three miles nearly south of Topeka. The average thickness is abo«** 
a little over, a foot in this part of the bed. 

Abore the coal lie the Shunganunga shales, which at the Capital < 
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are about two feet thick, varfing from a blue to deep blai^k in coior 


and are very ^| 


fossUiteroua, while at Carboodale they are fourteen feel thick. 


Above these ^^^| 


ahales and gndiaff into th«m lies whnt Shallow called the "Spring Rock" ^^H 


(wrongly correlating it, as he di^ ftlso the "Stanton limestone," now 


known as the ^^^| 


Burlingame iimeatone, with limestones ot eastern Kansas—the na 


DBS were used ^^^| 


by the writer in the previous article on this wetioo), a hard, bluish 


. argillaceous ^^^| 


limeBtone of from one and one-halt to two feet in thicknesa, which has been used ^^^| 


In paving with good resulte. Theae three strata are well exposed 


in the pits of ^^^| 


the vitritied brick works, and from there west to the Sargent brick 


works, east of ^^^M 


the auijar-mill. At this latter place sixty feet ot the overlying strata aro exposed, ^^H 




oiiowB ^^m 


Fl, 
6. ArgillaceouB abaie, areoaceoua in places, olive (o blue in color. 


"■"■ ■ 


and in the upper part yellow 50 


^^H 


5. Blue, impure, argillacBoualimestonB I 


^^H 




shales, varying in thickness from 2 to 6 


10 G ^^H 


3. Argillaceous blue limestone, weathering to a rusty color . J . - 1 


i ^^M 


i. Argillaceous, bluish to black shale, very roseiliferous S 


^^H 


1. Coii 1 


1 -^^H 




the Sargent brick works, is a foot thick, ae shown in Ihe bed of the 


creek. ^^^^ 


Id order to avoid long repetition, the fossils of all these strata, 


except No. 6, ^^^| 


«re given in one list. They belong principally to Nos. 2 and 3, 


a few ^^1 


i and 5. 


^^H 


Fusulina secaiica (Say) Fischer, a. 


^^H 


Archa^ocidaris agasski Geinitz, rr. 


^^^H 


Campopbyllum forciuium Owen, rr. 


'^^M 


Delicrinus hemiBphjericus, rr. 


'^^^M 


Rhombopora lepidodendroides Meek, c. 


^^^M 


Septopora biserialie (Swallow i Ulrich, r., and other brj-ozoa 


a tbe pre- ^^H 


Tious list. 


^^^H 


Productus longispinus Sowerby, aa. 


^^H 


Productua cora d'Orbigny, e. 


^^^^1 


ProductuB coBtatua Bowerby, c. 


^^^^^^^H 


ProductUB NebraecenaiB Owen, r. 


^^^^^^^^M 


Productuspunctatue Martin, r. 


^^^^^^H 


ProductUB BBmireticulatus Martin, a. 


^^^^^^^^1 


Productus symmetricus McChesney, r. 


^^^^^^1 


ProductUB pertenuis Meek, a. 


^^^^1 


Productus sp., r. 


^^^1 


Ctaonetes granulifera Owen, aa. 


^^^H 


Chonetes glabra Geinitz.c. 


^^H 




^^^H 


Amboc(eliaplanocoDvexa(Shumardi Hall and Clarke, aa. 


^^^H 


BpiriferiDacristatafBchlotbeimi Davidson, a. 


^^^M 


Pngnax Utah 1 Marcou I Hall and Clarke, c. 


^^^^M 


Orbiculnidea misBouriensis IShumard) Schuchert, aa. 


^^^H 




^^^^^^^H 


Lingula mytiliiide.H Kinvtrby, c. 


^^^^^^^^1 




^^^^^^H 


Uustedia morraoni i .Mnrcou) Hall and Clarke, c. 


^^^^^^H 


^^^^^ '"'illips 1 Hall and Clarke. 


_^| 
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Derbya robusta (Hall) Waagen ?, r. 

Dielasma bovidens ( Morton ) White, r. 

Enteletes hemiplicatus (?) Hall, c. 

Myalina? sp., rr. 

Myalina perattenuata Meek and Hayden, c. * 

Myalioa swallovi McChesney, c. 

Allorisma granosa Meek, r. 

Allorisma subcuneata Meek and Hayden, rr. 

Allorisma toiiekaensis Swallow, rr. 

Monopteria marian White, rr. 

Monopteria gibbosa Meek and Worthen, rr. 

Aviculopecten coxanus Meek and Worthen, rr. 

Aviculopecten carboniferus Stevens, r. 

Aviculopecten hertzeri Meek, rr. 

Aviculopecten cf. lyelli Dawson, rr. 

Aviculopecten maceoyi Meek and Hayden, rr. 

Aviculopecten neglectus Geinitz, rr. 

Aviculopecten occidentalis Shumard, c. 

Aviculopecten rectilaterarius Cox ?, a. 

Nuculana bellistriata Stevens, r. 

Nuculana bellistriata attenuata Meek, r. 

Modiola subelliptica Meek, c. 

Solenomya radiata Meek and Worthen, r. 

Entolium aviculatum (Shumard) Meek, c. 

Schizodus curtus Meek and Worthen, r. 

Schizodus curtiformis Walcott?, r. 

Schizodus sp., rr. 

Avicula longa Geinitz, rr. 

Lima retifera Shumard, r. 

Nucula ventricosa Hall, rr. 

Pinna peracuta Shumard, rr. 

Macrodon tenuistriatus Meek and Worthen, rr. 

Prothyris elegans Meek, rr. 

Aviculopinna americana Meek, rr. 

Macrocheilus anguliferus White, rr. 

Macrocheilus ventricosus Meek, r. 

Macrocheilus primigenius (Conrad) Hall, rr. 

Loxonema sp. rr. 

Euomphalus (Straparollus) subrugosus Hall, c. 

Anomphalus rotulus Meek and Worthen ?, rr. 

Bellerophon bellus Keyes, c. 

Bellerophon percarinatus Conrad, rr. 

Bellerophon carbonarius Cox, rr. 

Bellerophon sp., rr. 

Orthonema subtueniata Geinitz, rr. 

Naticopsis nana Meek and Worthen, r. 

Naticopsis ventricosus (Norwood and Pratten) Meek and Worthen, r. 

Naticopsis altonensis McChesney ?, r. 

Pleurotomaria grayvillensis Norwood and Pratten ?, rr. 

Pleurotomaria illinoiensis Worthen ?, rr. 

Pleurotomaria perhumerosa Meek, r. 

Pleurotomaria spha>rulata Conrad ?, r. 
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Pleurotomaria subdecussata GeiDitz, rr. 

Pleurotomaria tabulata Hall, rr. 

Nautilus occidentalis Swallow?, rr. 

Nautilus ponderosus White??, rr. 

Nautilus cf. planovolvis Shumard, rr. 

Orthoceras cribrosum Greinitz, r. 

Phillipsia scitula Meek and Worthap, c. 

Peripristis semicircularis Newberry and Worthen, rr. 

Petalodus destructor Newberry and Worthen, rr. 

The lower portion of the Burlingame shales has already been described as No. 
6 of the preceding section. The upper portion of them is well exposed along the 
west bank of Mission creek and on the point of the hill between Mission and 
Blacksmith creeks a few rods south of their junction. In the latter place, on 
both sides of the point, about fifteen feet of olive, argillaceous shales are ex- 
posed, with occasional lamina? of more calcareous shales which are largely com- 
posed of fossils, mostly pelecypods and bellerophons, with, in one place, myriads 
of ostracod crustaceans. Near the upper part of the exposure, on the east side 
of the point, may be seen a thin layer of coal, some distance above which is a 
heavy limestone (farther south on the hill). At present I know of no place 
where these shales are all well exposed, but in various covered slopes there are 
many indications that in places these shales are quite arenaceous and even con- 
tain sandstone. They are 120 feet thick at the sugar works, six miles west of 
Topeka. Resting on this shale bed at the sugar works is a thin bed of coal, the 
same mentioned at the junction of Mission and Blacksmith creeks, the Silver 
Lake coal, and above the coal is a foot of argillaceous limestone. Along the 
Kansas river this limestone is somewhat continuous, btit farther south near the 
head of Blacksmith creek it is, in one place, but a series of large, round, concre- 
tion-like forms, while at another place near there it is wanting. Overlying this 
limestone are shales which are moderately fossiliferous, fifteen to thirty feet in 
thickness, well exposed near the tops of the bluffs just west of the sugar woilfs. 
They are yellow to olive in color and argillaceous. 

Upon these shales rests the Burlingame limestone. This limestone is com- 
posed of four strata. The lowermost is, on the average, about five feet or a lit- 
tle more in thickness. Immediately above this, and separated from it by a thin 
parting of yellow calcareous clay, is another stratum of limestone of the same 
general appearance, but thinner. Both are massiwe, sparsely fossiliferous, and 
weather to a bufif tint. Some distance above the second limestone, but seldom 
well exposed, are two small limestones separated by a parting of shale. 

The fauna of the Burlingame shales and the other strata up to, and including 
the Burlingame limestone, is : 

Fusulina secalica (Say) Fischer, aa. 

Productus nebrascensis Owen, r. 

Lingula mytiloides Sowerby, c. 

Chonetes granulifera Owen, r. 

Hustedia mormoni (Marcou) Hall and Clarke, r. 

Myalina sp., rr. 

Myalina swallovi McChesney, c. 

Modiola subelliptica Meek, r. 

Nuculana bellistriata Stevens, r. 

Nuculana bellistriata attenuata Meek, rr. 

Aviculopecten rectilaterarius Cox, r. 

Aviculopecten occidentalis Shumard, r. 

—6 
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AUoriema grCkDosa (Shumanl) Meek, rr. 

Allorisma topekaeoais Swallow, c. 

Schizodus curtus Meek and Worthen, rr. 

Nucula ventricosa Hall.rr. 

PiuQA peracuta Shumard, rr. 

BellerophoQ sp., rr. 

Euoinpbalus < StraparoDua I subrugosue Hall, r. 

BellerophoD carbonarjue Cox, r. 

Pleurotomaria subdecussala Gcinilz, rr. 

Nautilus occideatalJH Swallow t, rr. 

Cytbere sp., aa. 

The general direction of the eecarpmeDt of Ihe BurlingHme limestone is n 
east from Martin's hilt, five miles wcet of Topeka, to near Meridea, where it turns 
Dorth for about ten milea, to the latitude of Valley Falls. At Cedar Falls, two 
and a halt miles west and a little north of Valley Falls, the Burliogame liicpston* 
caps the bluS. One hundred and twenty feet below the limestone I barometric 
measurement) the second limestone itbore the Osage L-oal appears in the bed of 
the (.'reek, forming the falls, which are about four feet high. Nearly beneath the 
bridge the water runs over what appears to be the cap rock of the Oeage coal, 
five or six feet below the falls. The Osage coal is mined just suutheaat of the 
bridge, about half a mile, and also northeast of Valley Falls, on the east side of 
the Delaware river. The base of the dam at Valley Falls is «aid to be on a lime 
stone, which is probably one of the upper members of the Topeka system. By 
barometric measurement, it is fifty-five feet below the coal mentioned near CedM" 
Falls. 

The Burlingame limestone appears east of the Delaware river near Valley 
Falls, in the divide between the beads of Spring, Crooked, and Walnut creeks, 
upon which the town of Winchester is situated. From here its most eastern ex- 
teosioD passes nearly due north to the Nebraska line, bending to the westward 
before entering thn valley of the'Great Nemnha river, andpassingout of the slate. 

.\fter passing north from Larkin the escarpment becomes invisible and the 
t)xpoBureB very meager and rare. Id addition to this, the tower member of the 
limestone, if 1 am not mistaken, separates from those above by the thickening of 
the shale between and changes somewhat in appearance, becoming more of k 
bulf color and Fuaulina secalica becomes abundant. There is a quarry of this 
lower stratum just east of the Horton water-works, and on the road running eaal 
from the center of the city it is esposed in the ravines between there and Ever- 
est, and probably extends along the Everest divide for six or seven miles to the 
east of that place, and then falls back west of Robinson in crossing Wolf river. 
Coming back on the north side of Wolf river, it is in the hill north of Robinson at 
the Robinson scboolhouse and is quarried in several places near there. One of 
the best exposures of this neighborhood is seen three miles to the northeast on 
the side of the road, in a ravine running south, There is quite a quarry situated 
there, and beneath and south of the iiuarry on the west side of the ravine is an 
exposure of about fifteen feet of olive, blue and black shales, including a thin 
stratum of limestone, which is composed for the most part of fossil mushroom- 
shaped organismi) of considerable size. Beneath these there is a foot or more of 
impure limestone. 

Coal has been mined at Robinson, in the creek bed. It is considerably below 
the limestone at the scboolhouse. The upper part of the exposure at the creek 
is composed nf sandy shales and crumbly sandatone. beneath which the ooal tiam 
geaera}iy I;idden. 
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Tbe coal-miaes of the Dor tlieos tern part of the Btate are a great aid in the 
eCud; of the stratigraphy. After paesiDg Qorth froaj Valley Falls it seems to be 
the Silver Lake uoal that is mined. Mines are or have been located "five miles 
southwest of Horton " (I waa unable to verify this stateraeot, but it was probably 
on Cedar creek), about five miles southwest of Severant^e, at Robinaon, on Roys 
creek about eight milea west of White Cloud, and on the north aide of the Ne- 
maha river in Nebraska nearly due north of Robinson, Kan., and near Kulo, Neb, 

I think all the above meotioned mines are In the horizon of the Silver Lake 
coal, though It is posEible that it is that of the Osa^o coal, and the limestone 
here considered as the base of tho Burlingame system is the same aa the cap-rock 
to the Osage coal, I did not haye the opportunity to aettlo thia point completely. 
On tbe north aide of the rood, three miles cveat of Hiawatha, on a little southern 
branch of Walnut creek, is a quarry of 11 meat one. the elevation of which isa triSe 

<r 1000 feet A. T., or about the same as the quarry mentioneil near Robinaon, 
which is almoat ten miles east of this. Considering tbe fact that the strata are 
almost level here (probably dipping a little to the weat), one would expect this 
western quarry to be Htratigraphically somewhere from twenty to fifty feel above 
that at Robinson. The nature of tbe rock io the Hiawatha quarry ia almost ex- 
actly tbe same as that of the Wakaruaa lloieetone, which is fifteen to forty feet 
above the Burliugauie limestone near Topeka. It ia literally a mass of ahella 
crushed together, forming a aolid limestone two or three feet thick. With thia 
check on the tracing, I thick it safe to correlate, provisionally, the Robinson 
limestoue with the Burlingame. 

On Roya creek and its tributaries, eight to ten miles uorth of Robinson, are 
some fairly good eipoaurea shuwing the same sections aa at RobinsoD. The 
lower member of the Burlingame limestone is exposed near the baae of the bluff 
)n the north side of the Great Nemaha, in Nebraska, north of the bridge, which 
a nearly due north of Robinson. Kan. My time was so limited that I was unable 
to make detailed observationa except at thia jiarticular place. Coal has beeo 
mined in the very lowermoat part of the bluff, a little weat of tbe road, and a 
little above the base of the bluff ia a stratum of massive, buff limestone which I 
believe to be the Burlingame. There seems to Jie a limestone forming a terrace 
about midway between the lower limestoae and the top of the hill, which is 
probably one or more of the other members of the Burlingame system. 

It ia but a little way east ot here to the _muuth of the Great Nemaha where 
Hayden aaw, as previously quoted, the exposure on the Misaouri with the coal 
and Bsodstoae in place. Thia is, without doubt, the same coal that is mined on 
tbe north side of the Nemaha just described, and at Robinson, and is, conse- 
quently, probably of the same horizon aa the Silver Lake coal. 

Meek placestheMinereville (Otoe) section above that at Nebraska City, which, 
though unable to trace tbe strata from one place to the other, I think is correct. 
Ue bIbo, provisionally, places the limestone at Rulo (the Burlingame) just above 

> Minersville section. I have never been over the ground between Rulo and 
Minersville; but the rocks at Minersville and Nebraska City are just what we 
sbould'expect If Meek's correlation were correct, as a comparison will show : At 
tbe base of the section (Nebraska City} are several layers of limestone, then, 
ftbove, a tbick bed of shales and sandstone, coal, and limestone : then over 100 
feet of shales which contain a second coal I though somewhat lower than might 
be expected), and oo above this another limestone, which makes it agree in 
stratigrapbic auccession, as it dpaf in loaaila, with the Topeka section. Thus, 
considering the great corvV^nEf^jKHk did the work, we can but come to 

I conclusion that his ^^ ^^"'ly COir«Cl. 



84 KANSAS ACADEMY OF SCIENCE. 

If the foregoing statements are correct, we are forced to the conclusion that 
the Nebraska City section of Meek, from the base of the lower limestone to 
the top of the Miners ville section, corresponds to the Topeka section from the 
Topeka limestone nearly to the base of the Burlingame limestone. Looked at in 
this light it also agrees very well with Prosser's work. It makes his remark that 
"These shales are mostly of a drab color, somewhat micaceous as well as clayey, 
and resemble those used for vitrified bricks at the Topeka, Kan., works," quite 
significant. The location of the Burlingame limestone at Rulo also agrees very 
well with his Cottonwood limestone four miles west of Auburn, Neb., 3d5 feet 
above the Missouri river. It is true that the shales corresponding to the Miners- 
ville shales in the Topeka section are less highly colored and, in places, less 
sandy, but on the whole I think this is of little importance in so long a distance. 
Besides, these highly colored shales can be correlated here as well as anywhere 
between the base of the Permain and the lower part of the Upper Coal Measures, 
which are certainly far below them, with one exception, which is considerably 
above the Topeka section, and here, I think, the succession of strata and the 
fossils are both different from the Missouri river sections. 

At any rate, it can be stated with a moderate degree of certainty that the 
rocks at Nebraska City, Neb., and at Topeka, Kan., belong to the same general 
horizon. 

Paleontological Laboratory, University of Kansas, November 10, 1898. 
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IV. PIIYTOLOGY AND THERAPEUTICS. 



THERAPEUTICAL NOTES AND DEBORIPTION OF PARTS OF 
MEDICINAL PLANTS GROWING IN KANSAS. 



Read befors the Academy Octobor Zlj. 1887. 

There have been several more or less extensive lists of plaote growing in K&n- 
caa mads by different tiiembers ot the Auademy, reported at various meetings, 
and some work has been done in aeparating and comnientiDg upon the medicinal 
charaoter of thoee wbich have remedial action, but thu9 far there has not been 
aey attempt to give a careful description of the parts of tbe plants used as medi- 
', and Jittle has been said of medical virtues. At Jhe present meeting of the 
Academy I nhall cocfiue myself to but two or three Kansas plants nhicb have 
somewhat recently come to notice as medu-inal, one of them taking a somenhnt 
prominent position. In future meotiDga of the Academy I shall endeavor to col- 
lect information adding to the list of local medicinal plants, and shall endeavor 
to give such information as is not usually published in books of reference. 

As 1 make reference to these I shall not try to arrange them in any scientific 
order. The three I bIwII comment upon at this meeting are plants which have 

• to my notice ub medicinal within the last few years. The first two of which 
I shall spe.-ik havfi no wide reputation, and it is a question whether they deserve 

more than a passing notice; but the plants are interesting, as may be seen. 
I refer to the Cuourbit^ perrenisGray [wild pumpkin, buffalo gourd, man-in-the- 
ground), and the Ipomca leptoplij/lfa {wild morning-gloryi. The roots of these 
plants came to my notice about three years ago. They were sent to me asking 

a analysis of their coDBtltuente, parties claiming for the rootE) remarkable 
tonic and aperient qualities. An aoalyeisi was made, and a report of the same was 
published in the proceedings of the American Pharmaceutical Association, 1995, 
p. 301. It is not necessary, therefore, for me to give the analysis in detail — auf- 

it to say thht the analysis demonstrated the fact that the medicinal virtues, 
if any, resided in an oleo-reainous extractive, soluble in alcohol and Ju chloroform. 
Diluted alcoholic tinctures of the roots were very bitter, and fairly represented 
their virtues. 

The wild pumpkin is found in western Kansas, where it is dry and sandy. 
la some parts of the state, where irrigation has been carried on, this root has 
become quite a pest. It is extremely large, and difficult to remove. It cannot 
be uprooted by itn ordinary scraper, but has to be chopped out with tbe axe. 
The fruit, a spherical pepo, is smooth, yellow, and about the size of an orange. 
Within the hard, coriaceous rind, beside the fibers, there is a white, spongy, 
medullary matter and numerous orate seeds. When the vine disappears in the 

?r the fruit remains in heaps as if someone bad spilled a box ol oranges. 
For this fruit some have claimed tbe purgative qualities of the Asiatic colocyntb 

e of the most valuable cathartics in tbe list of materials of medicine. Tbe 
Golocynth apple resembles the wild pumpkin fruit somewhat, but the former Is 
very much more bitter. The thought has occurred that the colocynth apple 
might be profitably raised in the western part ot oDr &\ialie. T\ifete\ft'\'i\V'= ^ 
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demand for it in tbi^ couotry: our supply coming moslly from the Levant. 
whence it is shipped. It grows largely in Turkey and in the islands of tbft 
Archipelago. 

Ijittle may be said of the wild morning- glory, as it poseeswH scarcely a local 
interest. It is interesting, however, to stale that this root, like the other, is enor- 
mous in size, containing a vast amount of storedup nourishment, weighing in 
some cases as muuh as seventy pounds, and is amply protected against the hungry 
gophers, moles, mice and other animals by its intense bitterness. Profearor Beasey, 
writing upon this subject, says that in the struggle for existence only those roots 
have remained whose bitterness wits suffjcieot to overcome the hunger and thirst 
of the animals cf the plains. 

The most noteworthy plant growing abundtintly in the state and of mediciDal 
quality is Echltiar.en atig}i»lifiilia ( the vulgar name, niggerhead, from the black 
capitulum when ripe|. I have had collected of the root of this plant for manu- 
facturing houses no less than about 300 pounds. Studentsduring the late summer 
and early fall months find in it a little profit at twenty-Bveconts a pound. Quite a 
lengthy article has just been published upon the plant by Prof. J. U. Lloyd, who 
stated that it bad bad quite a reputation as a remedial agent among the eclectic 
practitioners. Mr. R. C. Collison, a student in pharmacy, made an analysis of 
the root last spring: with the analysis he presented a brief history of the plant. 
From his paper 1 shall quote quite freely. 

The root is dark brown externally and wrinkled longitudinally. The interior 
is grayiah white, n-ith radiating lines composed of alternating layers of dark and 
light tissue of a spongy nature. It has a very peculiar acrid, tingling tasto, sug- 
gestiDg a solution of cocaine or tincture at aconite, and causing an increase in 
the flow of saliva to a considerable degree. 

The plant ia found growing in sandy soil and hillsides upon the prairie lands 
t Iowa and Illinois, southwest through Kansas and Colorado. The specific use, 
a given by the late Professor Scudder, is as follows; " Echinacea is an alterative 
I' of great value in strumous diathesis, syphilis, old sores, and wounds. Its moat 
promising use, however, is as a powerful antiseptic, locally and internally, in 
diphtheria, typhoid conditions, cholera infantum, and blood>poisuning. It causes 
An excessive ttow of saliva and perspiration. The fresh root scraped and given 
freely is the treatment used by the Sioui Indians for snake bite." It is said lu 
bo especially beneficial in typhoid, dysentery or any iuteslinal trouble requiring 
ftn antiseptic. 

Although there are certain troubles in which it is indicated, its exact mode of 
action is Dot definitely known, and to it has been applied "A correcter of blood 
dyscraaia." It seems to cover Ihe ground ascribed to antiseptics, an ti ferments, 
and antizymutics. Its first use was in these depressions produced by introduction 
into the blood of the poisons of serpents and insects. Some claims have been 
made for it in hydrophobia, boils, abscesses, carbuncles, and many pus-forming 
cellular inflammations; to it also has been attributed medicinal properties in 
treatment of cerebro-spical meningitis. Fetid conditions of the bronchial tract, 
as fetid bronchitis, the stench of pulmonary gangrene, and carcloematous dis- 
orders are said to be effectually removed by the internal administration of this 
drug. A number of cases are cited by Dr. H. Lewis Hamilton, Colusa, Cat., in 
the Eclectic Medical Journal. A case Is recorded of a Mr. W., dry-goods 
salesman. While measuring goods he accidentally punctured the index finger of 
his right hand with the brass pin attached to the price mark of the goodt ~ 
considered it a trivial matter and K^ve it no further notice, until twelve 
tliat nj^ht be was awakened from sleep by a sense of pain in his arm, which b}r' 






PHYTOLOaV AND THBRAPBDT1C8. 



87 



e had became aliglitly atroIleD bs far up as the elbuw. We were called to eee 
the patient Borne six hours after and Fouad biru iufFering luost exorudaticg paiu. 
The entire arm and hand werci awollen to aa eoormoua size and greatly discolored. 
Temperature of arm, 103 degrees. Wp encased the entire arm and hand in ab- 
sorbent cotton and ordered it to be kept wet with the following : 

Echafolta ount.'ea 1 

Aqua dist, q. H ounces 12 

Internally we gave bim ; 

Echafolta ,' drachma 2 

Aqua dial. q. s. . ouncet 4 

Sig.: One teaspoonful every balf-bour Far two houra; then every hour. 
We watched this case carefully, and as we wished to give echafolta a fair test 
'e prescribed nothing but t big drug. 

End of thirty minutes, patient free from pain : temperature, 103. 
End of two hours, swelling subsiding; temperature, 100. 
End of four hours, swelling entirely gone; temperature normal. 
End of six hours, the enternal application was discontinued, but the internal 
treatment continued until the prescription was exhausted, 

Echafolta appears to be a liquid extract of Echinacea. Professor Lloyd, in sum- 
ming up the value of the drug, saja: "In Echinacea the medical profession has 
unquestionably a conspicuous remedy; one that a careful teat of eleven yeara in- 
duces me to believe is destined to assume an important plnce in the materia 
medica." — Eclectic Afedioal Journal, August, 1897, 

A minute description of the chemical analysis need not be given, but below 
will be found a table showiog th(> results of this, giving the canBtitueots and pro- 
'porlion of same in percentagos. 

Moisture in fresh drug 33,7 per ceol. 

Ash 8.:J8 

Solubility of ash in ; 

Water Xi.O per cent. 

HCI 44 3 

NaOH 17, lis 

Insoluble residue 1.05 " 

Petroleum spirit extract , 1.408 " 

Ether extractive 1,996 " 

Solubiliiiea o( other extractives in: 

Water.. 18,837 per cent. 

Alcohol 57.308 " 

Insoluble residue 23.^6 '■ 

Solubility of alcohol ic-etherial extract in : 

Carbon bisulfide 49.7 per cent. 

Benzene 19,2 " 

Residue insoluble in dilute acids 31.1 " 

Alcoholic extractive 10.32 

Of the alcoholic extract, the following are the constituents and per- 
centages : 

Kesin , , 9.2 percent. 

Vegetable acids 39,0 ■' 

Coloring matter 51.8 " 

Aqueous extract , 19.956 " 

Inorganic constiluenls: 

Sodium, potaeaium, calcium, magnesium, aluminum, iron, pboe- 
■ """'■ I, and carbonates. 
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Id 1600 Mr. S. R. Boyce, my assistant, made a distillation ot a large quantitj 
of the grouod root. He obtaioed by tbis proceea an oil o( a yellowish color, t 
soon blackened. Thia oil baa a very acrid taste and pu ogee t odor, evidently a 
tftiaicii; the roediual properliee of the root in coDceotrated torin. 



ROOT TUBERCLES AND THEIR PRODUCTION BY INOCULATIO 

BV D. H. OTIS, MANKATTA.S. 

Bead before the Aodemy October W, 1807. 

BISTORV AND LITBRATL-RB. 

Gs:(Bi<AL Statemeht.— By examining the roots ot such plants as clover, 
talfa, beane, and peas, one will usually find, scattered over their eiterior surface, 
tubercles ot various sizes and shapes. These tubercles are, with very few escep- 
tioDB, peculiar to a certain order of plants known as Leguminos^, and. ae tar as 
agricultural plants are concerned, only to the suborder Papllionacete. These 
tabercleH are the outeranths of the plants themselves, and are produced by the 
action of certain micro-organisms Working within the lissueii of the root. For- 
merly, these tubercles were considered abnormal aptx-ndages and as injurious tu 
the plants; but later observation"" revealed the fact that, where these tubercles 
were wanting, the plants did not make the growth that was made by plants 
where the tubercles were present. Later examination has brought out the fa ct 
that these tubercles are the homes of minute microscopic bacteria, BiicU^ 
radicicola Beyer. The bacteria have the remarkable property ot taking | 
free nitrogen of the atmosphere and transform in); it into available i 
for plant food. So it is a case of symbiosie, the plant furnishing food and ah^ 
for the bacteria, and the bacteria in turn furniahirg [he plant with nitre 
This is what makes the leguminous plants so valuable as soil eorichers, and | 
pecially prized for green manuring. 

EarlvOi-ikiobs CoKCKBNisc THE TiTBERCLEs.— It is just about a cectoij^" 
ago that root tubercles became the subject of BRricultural inquiry acd experi- 
mentation. The early ideas were very crude, some supposing the tubercles to be 
fungi, others lenticels, root branches, swellings caused by insects, and some ui 
them as a part ot the description of plants. Even those who took them to j 
peculiar to the order Leguminosie entertained widely different 
functions. Some thought they were swollen lateral roots used in the absorpis 
of food, or, etili better, a storehouse for reserved fixid material. Others mtiui- 
tained that they were dwarfed roots, while still others classed them as imperfect 
buds, capable of developing into new plants, .\boutfitty-five years ago Boufsiu- 
gau It carried on a series of experiments with a large number of plants, from 
which he concluded that not even the leguminous plants had the power to obtain 
tree nitrogen trom the air. Similar experiments at Rothamsted confirmed 
Boussingault's conclusions. It should be noted, however, that these experimenia 
were conducted under the conditions of sterilization and enclosure which elim 
nated the micro-organisms from the soil. Thus It will he seen that the ei 
coDclusions were very incomplete, and in many cases were the result of a 
perScial observation, 

Investigation ot the structural and etiological phase of the Rubject v 
io 1816. It was started by Woronin, and he was followed by Eriksson, ' 
Schindler, Cornu, Mattei, Kny. Prillieux, and, in 1879, by B. Frank, 
about this time that M. Berthelot called in question the accuracy o 
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sioD that plants do not assimilate freeoilrogen. This atiniulnted further iaveEti- 
KBtioDB, the results of whieh teoded to atreDgthen coDfidence in the view that 
these tubercles were the result ot the irritation, or stimulatiou, of 90me soil 
arganiem, but as to the chnraoter of this orgtinism there viete laany diverse 
opinions. In ISSTi Brunborst came forward with a paper id which he maiotained 
that root tubercles were not caused by organisms but were normal structures. 
This view received the indorsement of others, and, for a time, shook the confi- 
dence in the theory that micro-organisms were f he cause of root tubercles. Even 
Frank forsook his former couclusious. So at the close of what .Atkinson calls 
the second, or middle, period of investigatioD (about 18S6) the etiology of the 
whole subject still "hangs in the balance." 

Rkcsnt iNVEaTKiATioNB. — In 1887 Marshall Ward published the resulta of a 
very careful series. of experiments in which be proves that root tubercles are 
caused by aome kiod of a soil organism, and this view is supported and confirmed 
by such investigators as Hellrlegel, Wilfarth, Lawes, and Gilbert. Some authors 
give Uellriegel the credit of beiug the first to discover the true function of rout 
tubercles. 

Doctor Salfeld was tbe Brat to experiment with this discovery under field con- 
ditions, and found that it was i>ossibje to increase the number of tubercles on a 
leguminous plant by inoculation. In 18S3 appeared a valuable contribution by 
Beyerlnk, in which he naoies the bacteria cauaing these tubercles "Bncitlus ra- 
divicoia." In the same year appears an article by VuiUemin, In which he agrees 
with those authors who call the organism a syinblont, but disagrees with others 
as to ita nature. A. Praztnowski, in 1888, claioied that tubercles were the result 
of a parasitic fungus, but in a year or two later malDtained that they were caused 
by bacteria. This later view was supported by others, as Delphino. Mattel, Lau- 
rent, and Frank, the last in 1890 partially returning to his former views. 

One of the first records of an American author in connection with this subject 
is that of Schneider, who, in 1892, published an article on the bacteriolds of 
several species of leguminous plants. In 18E)1, F. Nobbe, E. Schmid and L. 
Uiltner investigated the physiological meaniogotroot tuberdeaon noa-leguminous 
plants. Nobbe and Hiltner are also tbe originators of what is known as " pure 
cultures." They have isolated the bacteria for seventeen different leguminous 
plants and are now able to grow theae artificially. This discovery was first an- 
nounced before a German ngrlcultural society February 19, 189G. They now 
prepare these bacteria on a commercial scale and sell them in bottles under tbe 
name of "Nitragin." Geo. W. Atklnsiin of Cornell University, formerly of .\Ia- 
banaa, has published in the Botanical Gazette for 1893 (Vol. 1»| a history of the 
subject, together with some original work he carried on while In Alabama. He 
takes up tbe biological phase of the subject and gives some plates illustrating the 
manner io which Ihe bacteria infect the root. Atwater, Woods, and Kedaie have 
also done some work along the same line. 

From what has been published on the subject it is clear that all the problems 
connected with the assimilation of free nitrogen, through the intervention of root 
tubercles, have by no means been solved. Even the best authorities seem to dis- 
acree on some of Ibe most vital points. However, it is pretty well settled that 
the tubercles are the result of a micro-organism : but it has been proven that the 
organism producing tubercles on the pea or bean wil^ not produce tubercles on 
clover and alfalfa, and f-c: Vf.T'a. Whether these organisms are different species 
for ditTereot plants, or a modification of the same species, is yet a disputed ques- 
Again, as the organisms attack the root, it is supposed that they exist in 
■oil, and the question would naturally arise aato whethei Vbe'i' coM\&\)ft\.t^iA- 
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ported and spread with the soil; and, i( so, whether that is the only way, ^ 
whether the seed from plants with tubercles will produL-e tubercles when grown 
ia soil devoid of the orgcmism adapted to that particular plrtot. To test tutne of 
Bibbs questioDs, and others connected with them, experimeats were carried on 
I' with the sof-bean, Oli/cinr hUpidn Maiim. 

EXPKBlMK.Vra !>■ THK FIELD. 

Methods OP litocutATios.— Since 1890 soy-beans have been grown at ths 
Kansas Eiperimeiit Station, but frequeot and Dumeroue examinations of the 
roots failed to reveal the presence of any nodules or tubercles. Knowing that 
the Hatch Experiment Station, at Amherst, Mass,, had been successful in pro- 
ducing tubercles on the soy bean, it was proposed that an attempt be made to 
inoculate the Kansas bcana with Maeeachusetta soil. Two quarts of the soil in 
which beans had been grown the previous year was ordered *by express for im- 
mediate use, and a half bushel by freight far additional esperitnents in the green- 
house, Id both ca.'KS the soil arrired in a dry, pulverized condition, not unlike 
the dust in our roads during a dry seaeon. The field experiment was situated on 
a sandy loam soil with a western exposure, and consisted of two serieB of three 
plats each. Series I was planted with yellow soy-beans, in which the plata werp 
treated as follows: Plat A was inoculated with soil, plat B nith extract, and 
plat C was not treated. Series II was a repetition of series I with the exception 
that the medium green bean, a variety grown at the Hatch Experiment Station. 
was used instead of the yellow soy. The object was to note whether there was 
any diflereace in the production of tubercles between a variety whose seed was 
obtained frcm plants grown in Massachusetts soil and seed obtained from plants 
grown in Kansas siiii. Both series were deeded May %, ItJlK. Each plat con- 
tained three rows, two and one half feet apart, and each row contained eight 
hills twenty inches apart. Between the plats was placed a guard row in which 
the beans were not treated and were planted in drills from two to three inches 
apart. The arrangement of the series and the plats is sbonn >n the plan on the 
following page. 

On plats A and D about 21" (25 grams! of the pulverized Massachusetts 
soil was placed in the bottom of each hilt and the beans placed on top of this. 
Plats B and E were treated with an extract of the Masfiachusetln soil. This ex- 
tract was obtained by mixing a quantity of soil with about seven times its bulk 
of water, stirring thoroughly, and allowing to settle, after which the water was 
poured off and used for the inoculation. The aim was to use at>out the same 
quantity of soil in obtaining the extract as was used on Ihe same number of 
plants where the soil was applied direct. Rows 1 and i of plats B and E respect- 
ively were inoculated at the time of planting, i. r., about 170" (l*i8 grama) 
of the extract was poured in the bottom of each hill just previous to planting the 
beans. Rows 2 and 5, .3 and 6, were inoculated J una 13, seven days after the 
plants were up, and rows :l and 6 were again inoculated on July 2 and on July 
17, or twenty-six and forty-one days respectively after the plants appeared above 
ground. The extract reached the roots through a round hole made with a 
pointed stick. Plats C and F were planted in the same manner as the others 
except the inoculation. The purpose of these plals was to serve aa a check or 
the others and at the same time as a means of comparison wilh the Inoculated 
plata as regards growth and general appearance. 

Ci'LTLtRE AM> GiiowTH.— The seoson was favorable to the growth of the 
beans. A heavy rain fell the next day after planting, and subsequent rains fell 
at intervals sufficiently close together to supply the planls with the neceesarjr 
Tbe beans were up June Gand on June 1:1 all the plals received - 
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Series I: A, inoculated with soil; B, inoculated with extract (1) at time of 
planting, (2) once after planting, (3) three times after planting; C, not treated. 
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Series II: D, inoculated with soil; £, inoculated with extract (4) at time of 
planting, (5) once after planting, (6) three times after planting; F, not treated. 
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thorough hoeing. On the latter date some of the extra plants were pulled up 
and there were found several well defined nodules on the roots of those inocu- 
lated with soil, but none were found on any of the others at this date. On June 
22 it was noted that the beans inoculated with soil appeared to have a little 
larger growth. The difference was not very striking, however. On July 14 the 
yellow soys were in full bloom, but the medium green, being a little later variety, 
did not appear in full bloom until July 20. Measurements were taken for the av- 
erage height of the plants on August 20, with the following results : 
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From the above table, it will be noticed that the yellow soy attained a greater 
height at this date than the medium green. This is due, however, to the differ- 
ence in the variety, the latter being a late-maturing and a somewhat more 
bushy plant than the yellow soy. It will also be noticed that, in case of plats B 
and E, rows 1 and 4, inoculated at time of planting, attained, on the whole, a 
little greater height than rows 2 and 5, and 3 and 6, inoculated subsequently to 
the time of planting. This would indicate that the best time to inoculate is at 
the time of planting. Furthermore, the last column of the table shows, in this 
case at least, that the plants inoculated with soil averaged a little greater height 
than the others. However, the differences above noted are not great, and, with 
the exception of the difference due to varietyj would not be noticed by the ordi- 
nary observer without the application of a measuring-rod. 

Appearance of the Roots. — On August 27 two hills each of the treated 
plats and one of the untreated were dug up, together with about a two- foot cube 
of the soil surrounding each hill. These were placed in large tubs of water and 
after a thorough soaking the roots were carefully washed out and examined for 
tubercles. The latter were found in great number and of a large size on the 
inoculated plants ; but not a single tubercle could be found on the plants not 
treated, from either the yellow soy or the medium green, nor were there any signs 
of tubercles on the plants in the guard rows between the inoculated plats. The 
tubercles on the plants inoculated with soil were fairly uniform and situated 
mainly on the upper portion of the roots, not far from where the soil was placed 
at the time of planting. In case of the plants inoculated with extract there was 
a marked difference between the varieties ; the tubercles on the yellow soy were 
very numerous and well developed, while those on the medium green were scanty 
and rather inferior. All the inoculated plants showed a greater diameter of the 
lower portion of the stem than the plants not treated. Pictures were taken of 
the different treatments and are here given. 
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NiTiuKiEN CuxTENT. — Od September 17 an average sample of six stalks 
-was taken from plats D aod F of seriee II for analysis, with the purpose in vJBW 
to ascertaio whether there irould b» any differeot^e in Cbe coatent of oitrogeD be- 
tween the plants with tubercles and those without tubercles. The seed beiog 
the most constant in composition of any part of the plant, il was thought that 
the difference, if any, would be in the fodder, and so. after the samples were 
thoroughly dried, the beans nere all shelled out and the fodder ground up fine. 
From this a sample was taken and pulverized for analyeiR. The per cent, of 
nitrogen is shown ia the following table, tiigether with the protein aod water; 







TABLE n. 






1 


T„,™„. 


Nitr«scD, 
prr Mill. 


Protein. 
fxfT ami. 


per oat. 


. 






I'.m 


8119 


. 
















CJltemnee 


UU 


.277 


.W 



It. ta j 



The analysis does not show any great difference in favor of inoculating, there 
being an increase of only .04 of 1 per cent, of nitrogen and .27 of 1 per cent, of pro- 
tein in favor of the beans nlth tubercles. This would be .3 pound nitrogen and 
5.i pounds protein Increase for each ton. But it must nut lie concluded that this 
is the only difference. The roots with tubercles rich In nitrogen must poesess 
greater fertilizing properties than the roots with no tubercles, the results of which 
would be shown in the succeeding crop or crops. Furthermore, had the tubercles 
been grown on poor soil instead of rich soil, doubtless there would have been a 
still greater difference in favor of inoculating. The remaining crop o( the me- 
dium green was harvested October 3. 

Data .\s to Yield.— When matured the beans were harvested and placed in 
gunny sacks to cure. The leaves bad nearly all fallen off and a few of the poda 
were about ready to fwp open, although many still had a green appearance. 
When both varieties had attained sufficient dryness the beans were thrashed 
out by band and account taken of the weight of both grain and dry stalks. In 
case of the stalks the results cannot be considered entirely accurate, as many of 
the leaves had fallen off befor^ the beans were fully ri|>e: and, furthermore, it was 
noticed that plats C and P, not treated, remained green longer than the inocu- 
lated plants, which tended to increase their fodder yield in comparison wJtb the 
others. The results are shown in table III. From this table it will be seen that 
the yellow soys, plat B, inoculated with extract, yielded a little the best of both 
grain and fodder; but the difference is very slight. Of the medium green, plat 
F. not treated, yielded the most grain: and plat D, inoculated with soil, th« 
most fodder. In all these cases the differences are not great, and, as the plats 
were very small, it would be impracticable to pass any judgment as to compara- 
tive yield. The benefits from inoculation lie largely in the ini^reased fertility' 
of the wjil resulting from the decay af the nitrogenous roots, and would not Ij 
seen until after the growth of the succeeding crop. 
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black. Id all these cases, where the plants were inoculated with either soil or 
extract, Dumerous aod well defioed tuberclea appeared on the roots. In a few 
iostatices, however, one or tn'o tuberi:lee were found on the plantB not treated. 
but these were isolated cases and were uodoubtedly due to infection reHulting 
from the manipulatioo of touls and pots when the beaos were plaDtcd. 

How Soon Do titb TcnBRCLEs .\rreAR? — To obtain informatioo on this 
point, a email bed was planted in the greenhouse June 19 and inoculated with 
M«SBachus*tt3 soil, from which plants were taken up nearly every day to ascer- 
tain when the tubercles began to appear. They were first visible to the naked 
«ye on July 3. thirteen days after the beans were planted, or eight days after they 
appeared above the ground, From this it would be inferred that the bacteria 
begin their work very soon after the young roots are formed and increase their 
activity with the growth of the roots. 

Effkct OF Stbriliking THE Soil. — Pots of both Kansas and Massachusetts 
soil were aterilized by heating them to SOO C.<392 F.I The results obtained, 
both in the field aad in pots, a.'! well as by previous experience, showed that as 
far as the soy-bean organism was concerned the Kansas soil was already sterile. 
In the case of the Massachnsetts Boll, however, these results showed that the 
bacteria were killed at the above temperature, and plants grown in this soil pro- 
duced no tubercles except when inoculated. It might bo well to state in this 
connection that tbe heatiog of the soil produced other effects than those of a 
bacteriological nature, and the plants grown in it did not possess a healthy and 
vigorous ap|)earance. 

Plahts Grown in Massachcbbtts Soil.— Since 21" o( Massachusetts soil 
was capable of producing such good results, both in the field and in pots. It was 
thought that plants grown in this soil alone would give still more striking results 
in tubercle formation. One pot each of yellow Hoy and medium green were 
grown in Massachusetts soil, The plants did well and ranked among the best in 
the greenhouse, but on washing out the roots the tubercles were found to be only 
moderate in size but fairly well distributed over the roots. In fact they did not 
show up so well as plants which were inoculated with only a small portion of 
Massachusetts soil. This experiment is repeated and results given under the 
second series of experiments in the greenhouse. 

I.toccLATiNG AT Top, MiDDLK, A.NO BoTTOM OK PoT,— To lest thc rapidity 
with which the organisms spread in the soil, three pots each of yellow soy and 
medium green were inoculated at the top. middle, and bottom of the pots req^t- 
ivHly with :21'"' of Massachusetts soil. The washing out of the roots revwlad A^ J 
fact that the plants inoculated at the top of the pot produeeti X^NwvtiXw r 
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upper portion of the roots with only a few eiteodiDg dowaward and nooi 
lower portion of the roots. The plants inoculated at the middle of the pot pro- 
duced tubercles about midway bcti^een the upper and lo^er portion of ibe rootp. 
And, laatly, the plants inoculated at the bottom of the pot showed the tubercles 
on the lower portion of the roots, with a few tending upward. This is a very in- 
teresting point, and indicates that, without mechanical miiint;, the micro-argan- 
ism» spread very slowly in the soil, and that in spite of the fact that the plants 
were frequently watered on upper surface of pot, which one might suppose 
would have carried the bacteria deeper into the pots. The number and position 
of the tubercles are shown in the accompanying drawings. 




Plants Giiows in Pure Massachcsbtts Soil. — Fearing that the reaalta 
obtained in the previous experiment mi^ht be due to local conditions or disturb- 
ances, the Bubjeet was further tested by planting yellow soy-beans in seven pots 
of pure Massachusetts soil, and comparing with tbeae seven pots of Kansaa bchI. 
all of which were inoculated with 21"' of Massachusetts soil. The results ob- 
tained were similar to those of the previous experiment, only that no appreciable 
difference could be seen in the results of the two treatments. Why a soil eo thor- 
oughly infected with micro-organisms as was this Massachusetts soil should not 
cause greater development of tubercles is a question not readily answered, and 
one that will bear further investigation. 

I«OCUI.,lTIKG WITH DIFFERENT AMOUNTS OF MASSACHUSETTS SoiL. — To test 

the effect of varying amounts of Massachusetts soil on the number and size of 
tubercles produced, ten pots of yellow soy-beans were grown in which tbc soil 
had been inoculated with 21" of Maasacbusetta soil for pot 1. 12™ for pot 2. and 
Boon, increasing 21*^ for each succeeding pot, until the tenth pot was reached, 
which received 210" of Massachusetts soil. No particular difference could ha 
detects in the growth of the plants, and what was true of the upward growtk 
was likewise found to be true of the roots and tubercles. The differences i 
Bligbt. aod these so irregular that it coa\d Tiot be said that one was any I; 
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than the others. Thene results, taken in coaaection ' 
pure Massachusetta soil, seem to indicate tliat the i 
cieotly DUmeroue and active for ordinary inoculating 
amount of the Massachueette soil, and that 



1 those obtained from 
■o organisms are sutH- 
a comparatively small 
of this infectious soil 
does not perceptibly increase the number or siae of the tubercles. 

Effect of Lioht os the M.iCR0'Oiii;«NtsMs.— Two broad, shallow dishea, 
each with about 210"" of the Massachusetts soil spread over their surfaces, were 
placed, one In diffused light and the other 
iu sunlight, and enough to inoculate oce 
pot was taken from each of theee at the end 
of one, two, three, four, and six weeks, re- 
spectively. In the meantime the soil waa 
kept stirred so as to expose all portions 
equally to the light. All pols contjiined tu- 
berclee: and, iilthough the results .tllghtly 
favor the pota whose icoculaticg material 
was exposed the least, the differences ars 
very small. In fact, it seems that light 
could have but little effect o 
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<i AT DiFFERBNT TbMPEKA- 

i what degrees of tempera- 
cro-organiama could stand, 
soil (tae heated to ten different points, 
rarying from iO to liiO C. ( 104 to 302 P.) 
Tubercles were found in all the pots ex- 
cept 120 and 150" C. Uoleas the micro- 
organisms happened to possess less vitality 
in the farmer instance, the lack of tuber- 
cles could scarcely be attributed to the 
I the plants whose inoculating material whs 
beat«d to IJO C. It was observed that the tubercles developed the beet at the 
lower temperature and they seemed to decrease as the temperature increased, 
although this variation was not entirely regular. It would seem that soma 
of the bacteria possecBed more vitality than others and that the ones with less 
vitality were hilled by the heat. A similar test was made by heating extract 
from 35 to 9(1 C. (95- to 174 P.); but aa this was considerably lower than 
that to which the soil was heated, tubercles were formed in all the pots, aa 

I might be expected after the former discovery. But even here thesame gradation 
eiiated aa waa noticeable in the case of tbe soil, the tubercles being more numer- 
ous at the lower temperatures. In both of these cases tbe results show that tho 
micrO'O.-gaDisms can stand quite a high degree of heat. 
I.'cocuLATiM; WITH Kansas Sou..— Will soil which has once been inoculated 
serve to inoculate non-infected soils? First, five pots were filled with soil takeo 
from the immediate vicinity of roots previously inoculated. Second, five pot» 
were filled with soil which had l}een soaked and washed out from plants that had 
produced tubercles in the field. Since nearly a two-foot cube was taken up 



each hill, the number of micro-organiBms must have been less in this Instance 
than in the first five pots. Tubercles were produr-ed In all the pots; but the 
r«aults, as might be expected, were somewhat more in favor of the first five. To 
still further, two pots were inotuValed eaiAi ■nKtti 'i\cc oV 'Co.* 
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above classes of soil, with the result that in both cases tubercles were formed in 
the same relative proportion to the above. This shows that Kansas soil, being 
once inoculated, can be used to inoculate other soils. 

Inoculating with Tuberculous Roots. — After remaining in loose soil about 
a*month, some of the roots which had previously produced tubercles were taken 
to inoculate a pot of yellow soy-beans. The plants grew well and ranked among 
the best in the greenhouse. On washing out the roots, large and numerous 
tubercles were discovered, which weYe by far the best of any produced in the 
greenhouse during this experiment. Likewise, washed roots that had been air- 
dried in diffused light for about the same time were placed in another pot; 
tubercles were formed, but neither the growth of the plant nor the tubercles 
were*equal to the above. In the former case the roots had more or less soil ad- 
hering to their surface, but in the latter there was practically none. 

Effect of Inoculating Other Legumes with Massachusetts Soil. — Four 
pots each of adzuki beans {Phascolua radiatua)^ cow- peas, Canada field peas, 
alfalfa, and rod clover were planted, half of these being inoculated with Massa- 
chusetts soil and the other half not treated. On the roots of the adzuki beans 
and the cow- peas no nodules were apparent in any of the pots; the alfalfa showed 
several ; and on the clover and Canada field peas they were very numerous ; but 
no difference could be detected on any of them that was due to the Massachu- 
setts soil. Evidently these plants were attacked by a different kind of organism 
from that attacking the soy-bean. 

Rotyr tubercles under the microscope. 

Prkparation of Slides.— This phase of the subject was taken up with the 
hope of observing the way micro-organisms behave within the tissues of the root. 
Tubercles were cut from the roots of plants seventy-two and ninety-nine days old, 
respectively, which had been grown in the greenhouse under rather unfavorable 
circumstances. These were placed in one per cent, chromic acid for eighteen 
hours, after which they were washed out and placed in fifteen per cent, alcohol 
for seventeen hours, then in thirty per cent, for nine hours, then fifty, sixty, 
eighty and ninety per cent., and absolute alcohol for six hours each, more or less, 
at convenience. They were then transferred to one-half alcohol and one-half tur- 
pentine for seven hours previous to placing them in pure turpentine. Following 
this treatment paraffine was added sufficient to make a saturated solution. This 
was placed on a radiator for twelve or fifteen hours to keep the paraffine melted 
and thus to more thoroughly saturate the tubercles, when they were removed to 
a water-bath and kept in paraffine at a temperature of fifty-eight degrees C. for 
two or three hours. The tubercles with the melted paraffine were then poured 
into a paper box, which was floated on the surface of water until the paraffine 
formed a scum on its upper surface, after which the whole was rapidly cooled by 
immersing it. From this solid paraffine pieces containing tubercles were cut out 
and mounted for the microtome. 

When the sections were cut, they were placed on a glass slide previously 
covered with a thin coat of albumen solution to make them stick. This was 
then held over an alcohol lamp until the paraffine was all melted. After being 
allowed to cool, the paraffine was dissolved off with turpentine, and the specimen 
carried back through the various strengths of alcohol until it could be placed 
in water. It was then put into a solution of hiematoxylon for twenty minutes to 
stain it and, after being brought up through alcohol to turpentine, was mounted 
in Canada balsam. The apparent infecting mycelium in the tubercle absorbed 
^he stain more readily than the cell tissue, and could be seen with a Zeiss micro- 
scope Gtted with 1-12 (2mm.) homogeneous ob^eetWe &nda No. 4 eyepiece. This 
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gave a mHgaification of 850 diameterB. Drawiotra representing cross- sections of 
the tubereltia nt thie power were obtaiDcd wiih the aid of an improved Abbe 
camera. Specimens representing a portion of a cross-Bection of tubercles taken 
from plants seventy-tivo and ninety-nine days old are shown in Sgs. i and o, re- 
spectively. 

Explanation of Myceudm.— It should be noted that the mycelium that 
Bppeara to run from cell to cell is a bacterial product and is therefore not A true 
mycelium. The apparent mycelium is what is known ai a bacterioid condition ; 
the bacteria became distributed throughout the cells and finally die. It is in 
this dead or decayed condition that the bacteria become available as plant food. 
The mycelium, or bacterioid condition, is the transition stage from the individual 
bacteria until their absorption by the plant. The change of the bacteria into 
the bacterioid condition is shown at el. &g. 5. 

ExrLASATiON OF MicBoacoPic DRAwi.\(i.— Fig. i shows the cells, a; tha 
nuclei, li; and the infecting mycelium (bacterioid condition), c. It will be no- 
ticed that the mycelium is formed through the cell-wall, appears to eend off 
ihes, and has a special liking for the cell nuclei. In the lower portion of 








_ ;. 1 is sbowD the mycetiitm branching to two nuclei, one of which seems to lie 
below the other and many belong to a lower layer of cells, Fig. 5 shows a cross- 
■ectioa at a little later stage of development. As in the former case, it shows the 
mycelium, c, but inalittledifTerent form. In one instance the mycelium eeem.i to 

^Wftelop the inner wall of nearly ali of one cell, and a portion extends through the cell 
rail into the adjoining cell. In addition to thie, there is shown at d a cluster of 
mall dots, which are probably individual bacteria. Also at f are found peculiar 

Fflark bodies, some of which are imbedded within the cell wall, while others are 
bolated or connected with threads, or hyphip. The latter bodies may possibly be 
bacteria, but it seems to be more probable that they are something else. They 
may be due to some foreitrn substance that has the power of absorbing the stain 
to a greater degree than the surrounding tissues. 

^ EXTENT OF 801f-BEAS MICRO OBCIANISM l« THE I'MITED STATES. 

After the success of inoculating the beans with imported soil was assured, it 
U thought to lie an interesting point to ascertain how far these particular 
icro-organisms had spread in this country, Accordvng\3 \ni\v™;\ea'««i% w.^\.V> 



myce 
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all the ezperlmeDt stations of the United States, and the following table cod- 
etructed from the replies : 

TABLE IV. 



Micro-owan- 

isms iiidiRe- 

nous to tbe 

soil. 



Indiana 

Louisiana . . . 
Ma9S. [HatcliJ, 
N. Carolina... 
Rhode Island. 
Tennessee 



6 



Micnvorflran- 

isms obtained 

tbrouffh inocu- 

lutiou. 



Conn. fStorra], 
Kansa:) 



No tuber- 

cleK found on 

the roots. 



California .... 
Florida . ... 

Iowa 

Micbiffan .... 
South Dakota, 



Have made 
no examination 
for root tu- 
bercles. 



Arizona 

Arkansas 

Colorado 

Conn. [State] .. 

Georgia 

Illinois 

Maryland 

Missouri 

Mississippi 

Nebraska 

New Jersey 

N.Y. [ComellJ. 
N.Y. [state]... 

Ohio 

Texas 

Vermont 

West Viff^inia . . 
Wisconsin 



18 



Too cold 

to success- 

fully grow the 

soy-bean. 



Minnesota ... 
Washington.. 



Have not 

grown tbe 

soy-bean. 



Kentucky 

Maiue 

Montana 

Nevada 

P ennsylvania 

Utah 

Virginia 

Wyoming..... 



CONCLUSION. 

The above experiments were not planned with a view to obtain comparative 
results as to yields; and where yields have been given they are only incidental. 
The main object was to ascertain whether or not a leguminous plant could be 
made to produce tubercles by inoculating it with a soil impregnated with the 
right kind of micro-organisms. As the Kansas soil contained none of these organ- 
isms, the conditions were entirely under control, and results obtained which 
otherwise would have been impossible. The results show conclusively that in- 
oculation is entirely possible ; and this, taken in connection with the fact that it 
has been repeatedly proven that tubercles are valuable adjuncts to leguminous 
plants, both for yield and as a fertilizer, suggests the practicability of inoculat- 
ing fields deficient in micro-organisms that would be beneficial to the particular 
leguminous crop to be grown. 

When we realize that in the Eastern states many farmers are paying from six to 
ten dollars an acre for fertilizers, which in the aggregate amount to a tax of millions 
of dollars, and as we in the West are fast tending in the same direction, should it 
not behoove us to lay hold of one of nature^s most effective means of maintain- 
ing and even increasing the fertility of the soil ? Free nitrogen is around and 
about us in superabundance, it composing four-fifths of the air ; but, without 
the aid of these bacteria working within the tubercles of the roots, plants have 
DO power to make use of it. By growing leguminous crops in rotation, and 
inoculating the soil when the latter is deficient in the proper species of bacteria, 
and thus controlling the action of these microscopic plants, the farmer may find 
them to be among his best friends and strongest financial supporters. 



PHYTOLOQY AND THBRAPKUTICB. 



A BIBLIOGRAPHV OP LITERATURE RELATINO TO THE EFFECTS 
OF WIND ON PLANTS. 



Read (by title) before 1 lie Academy October E9, 1867. 
The foUovrinK bibliogtaphy wbb prepared duriog the winter of 189G in a atiidy 
Of the effects of the toroodo of May 37, 189G, oa trees about St. Louis, Mo., and 
ioce been amplified. While I have oot completed the oHgiaal work on this 
■ubject that I have iq mind, I present thia tiat of the already published works 
Which have come to my knowledge, believing it will be of interest and perhaps 
aid to pereona living in a state in wboae economy wind plays so important 
K part. Ueually little notice is taken of the influence of wind on plants or modifi- 
tations broufjht about in them by its aetion, in comparison with what has been 
written regarding other lese potent forces of nature. A study of the flora of our 
Western plains, where ntrong winds are almost constant and severe ones commoD, 
nom this standpoint, would no doubt reveal cuany intereating points. 
The effects of wind on plants may be classed under several heads: 

A. Indirect, such as — 

1. Carrying moisture in the form of cloode which supply planta with 

2. Aiding transpiration by change of moist for dry air. The effects of 
hot winds might be placed hero. 

B. More direct effects. 
1. Injuries, such as breaking and uprooting. 
9. Adaptations for using the wind. 

a. In effecting pollination, 

b. In disseminating fruits and seeds. 

3. Adaptations protective againet wind. 

a. In wood structure. 

b. In leaf structure. 



. Inh 



3it, 



d. In location. 
The following list of references does not claim to be complete. I have ei 
tevored especially to cite those relating to mechanical injury by wind and 
idaptations brought about by wind action, umitting all works relating only to 
Ifiod pollinatioD and disBemination. Many accounts of tornadoes and other 
Hnd-storms in which tree destruction or injury is mentioned have been pub. 
ihed of which only a few noteworthy ones have been given. Further search 
Bto botanical literature would no doubt reveitl many other works which should 
B l}een included here, but which I have not seen. I would gladly receive !□- 
grmation about any others. The literature relating to wind- resisting structure 
t very coQipreheDsive and many other references can be obtained from the ones 
ere given (see Tschirch and Ilaberlaudt.) 

The work has been done in the library of the Missouri Botanical Garden. 
kmnmiiu, A. Die Ptlanzenkrankheiten. Stuttgart. 1S6T. 
.nderaou, T. Report of the damages sustained by the botanical gardeoa In 

the cyctooe of the 5tb of October, 18GJ. [Calcutta.] May, 1365. 
tftlley, E. U. 8. Observations on a cyclone near Williamstown, Kan. Sci- 

eoce, SS; 3. IB93. 
telhazy, J. A szflvibar alta luczfenyvesekben eloidi^zett Karok egy uj neme. 
Erdi^zeti Lapok, ,',<: 240-24n. Budapest, 1889. 
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Berkeley 9 M. S. Anemosis. J. Lindley and T. Moore. Treasary of Botany, 

/; 65. LoDdoD, 1870. 
Bernhardt. WaldbeschftdigungeD durch Wind, Schnee, Eia, UDd Duftbruch. 

CeDtralbl. Gresammte Forstwesen. Hempel., 1878: 29. 

Braiin, A. Monatsber. Akad. Berlin, 1861: 691. 

Canipbell, J. T. Track of a cyclone which passed over western Indiana more 

than three hundred years ago. Am. Nat., 20: 318-353. Jan., 1886. 
CaHpary, R. Ueber die Verftnderungen der Richtung der Aste holziger Gf- 

wftchse bewirkt durch niedrige Wftrmegrade. . 

Beschftdigung der Rosskastanien Bl&tter durch Reibung mittelst Wind. 

Bot. Zeit., 27: 201-207. 1869. 
ChappelHinith, <J. Account of a tornado pear New Harmony, Ind., April 90, 

1852, with a map of the track, etc. Smithson. Contrib., 7. 1853. 
Darwin, €• Journal of researches into the natural history and geology of the 

countries visited during the voyages of H. M. S. Beagle round the world, p. 3. 

London, 1845. 
Dlver8, W. H.*, and others. The gale of October 14. Gard. Chron., n. s., 16: 

535. 1881. 
KiKeii, Cir. Forms of trees as determined by climatic influences. Zoe, 3 : 1-11. 

1892. Gard. and Forest, 5 : 322, 334. 1892. 
Fliiley, «!• I). Something about tornadoes. Science, IS : 83, 105. 
FiNher, W. R. Forest protection. Schlich's Manual of Forestry, 4 : 455. 
Frank, D. Die Pflanzenkrankheiten. A. Schenk, Handbuch der Botanik, 

/; 108-470. 
Goebel, K. Die Vegetation der Venezolanischen Paramos. Pflanzenbiologische 

Schilderungen, 2 : 1-160. Marburg, 1891. 
Haberlandt, G. Das Mechanische System. Physiologische Pflanzenanat- 

omie, 131-180. Leipzig, 1896. 
Hou};li, F. B. Rdport upon forestry prepared under the direction of the com- 
missioner of agriculture in pursuance of an act of congress approved August 

15.1876. 1877: 56; 1878-'79: G7. Washington. 
lIoiiNton, F2. J. Outlines of forestry, p. 66. Philadelphia, 1893. 
Iloyt, B. F. The wind and the tree tops. Am. Nat., 20: 1051-1052. 1886. 
«l uiiif nor, fJ. R. Klima und Blatt in der Regio Alpina. Flora, 79 : 219-284. 

1894. 
Anpassungen der Pflanzen an des Klima in den Gegenden der regen- 

reiohen Kamerungebirge. Bot. Centralb., 47: 353 360. 1891. 
Kcrnor, A. Die Schutzmittel des pollens gegen die Nachtheile vorzeitiger 

Disloi^ation und gegen die Nachtheile vorzeitiger Befruchtuog. Innsbruck, 

Korr, W. C Storms of August 21 and 29. Proc. Nat. Sci. Assoc. Staten 

Island, .V; 48-51. Sept., 18iV3. Science. 22: 155. 1893. 
Survival of storm-injured leaves. Proc. Nat. Sci. Assoc. Staten Island, 

;: :i2. Deo.. ISiM. 
Notes on the destructiveness of wind and rain in storms. Proc. Nat. Sci. 

A!isi>. Staten Island, 4: 04 0»6. M;ir., 1S95. 
Kililnian, A. 1>. l^lanzenbiolo^isohe Reise nach Russisch-Lappland. Acta 

SvH\ pr\> Fauna et Flora Fennica, '». lS9l>. 
KJoUnian, F. R. Ur ix>larnaxternas lif. Nonlenskiold, Studier och For- 

panin»;ar, 1SS4: 474. 
KUnKt\ •!. IVlH^r den Kintluss der mittleren Windrichtung auf das Verwach- 

aen dor C%*wftsser nebst Betraohtunjr anderon von der Windrichtung abhftogi- 
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ger Vegetations-erBcbeioiingen ini OoBtbalticum. Engler'a IJot. Jnhrb., !I : 

2e*-3ia 1890. 
Snf^lil, T. A. On the causes which iofliieDce the direction of the gronth of 

roots. Phil. Traaa. R. Soc. Laadon, 1811: S09-219. Nicholson Jouro., SO: 

370-378. lBl-2. 
Account of some experiments on the descent of the sap in trees. Phil. 

Trane. R, Soc. LoodoD, 1903; 277-289. Journ. R. Inal. Great Britain. 1803: 

71-7*. ' 

Kny, L. Ueber die Aupaasung der LaubblAtter an die mechanischeo Wirkung 

des Regans unii Uagels. Ber. deutach. bot. Gea., 3 : 207-213, 1885. 
Kuntz<% O. Schutzmittel der PflaDzen gegen Thiere ucd WetterunguDst und 

die Frage yom Salzfreien Urmeer. Gratia Beilage zur Bot. Zeit. Leipaig, 

1877. 

Laidinm, I. A. | k report on windfallfi in Wisconsin.] 1870-72. 
Lltclwig, F. Lehrbuch der Biologic der Pflanzen. p. 2(S. Stuttgart, 1895. 
Ma^ItllH, P. Bescliadigung der Bl&tter durch Sturm. Verhandl. bot. Ver. 

Brandenb., IS,- viii-xi. 1876. 
Masi^art, J. La biologie de la vegetation sur le littoni: Beige. Bull. Soc. Bot. 

Beige, i';?; 7^3. 1893. 
Mailrv, M. F. Influence of wind on plants. Western Journal and Cinlian, 

■.■ 310. 

Wall, Ij. C. Round the Vear, a aeries of abort nature studies. London, 1896. 
SUiddcndorff, A. TUn. DieGewachseSibirien^. SibiriscbeReise, .j': 525-783. 

St. Petersburg. 1861. 
Uolir, C. Timber pinea of the Bouthern United States. U. S. Dept. Agr., D\v. 

Forestry, Bull. 13. 1896, 
Vew York, .\QnuBl report of the forest commission for the year 1893, t: 

251, 328. 

Ulcholsoii, G. Wind. Dluetrated dictionary of gardening, 4 : 311. London. 
Korton, J. B. S. The eSecle of wind on trees. Gard. &. Forest, 10: 292. 

Cf. also Bot. Gaz., H : 112. 1897. 
Painmel, L. H. Wind-storma and trees. Science, IS : 205. 1892. 
Parxous, G, H. The climate of Colorado and ite effect on trees. U, 8. Dept. 

Agr., Div. Forestry, Bull. 2: 230-2:12. 
Plnnibly, G. The late stormy weather. [Feb. 27-28.1 Gard. Chron., Mar.. 

I860. 
BeeH, Ai Wind. (lualities and elTects of. Cyclopedia of arts, sciences, and 

literature, 3S. London, 1319. 
SoHsniaNHler. E. A. Der Wald, 3 ed., 118. 252, 2j5. 324. Leipzig. 1881. 
'Saint Loill§. Report of Board of Commissioners of Tower Grove Park, 

1896; 7-3. 
'Satvent. C. S. The hot winds of the prairies. Gard. &. Forest, 5 .■ 331. 1895. 
Svhacht, H. Der Baum, p. Xii. Berlin. 18.j3, 
Sobrenli, H. von. The trees of St. Louisas influenced by the tornado of 

1990. Contributions from Shaw School of Bot., 10. Trans. Acad. Sci. St. 

Louis, a: 25-11. 1897. 

bcfawarz, F. Forstliche Botanik, p. 130. Berlin, 1883. 

Blckels, J. Eierciaes in wooil working, p. 28 ; /, I4. New York. 1880, 

Btalll. Regenfall und BlattgeaCalt. Ann. Jard. bot. Buitenzorg, ii .■ 9S-182; 



dilrch, A. Das meehanische System. Angewandte Pflanzeoanatotnie, 
^^ 285. Wieo iind Leipzig, 1839. 

WarnitUK, K. Lehrbuch der Okologiechen Pflanzengeograpbie, p. 36 
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FLORAL HOROLOGE FOR KANSAS. 

BT B. B. SMYTH, TOPEKA. 
Bead before the Academy- October Z7, 18B&. 

This ''clock ' * repreaeots the time of day of the openiog and doaiiiff of a fpnAj 
oumber of Dative flowers and a few oaturalized flowers in the state of Km^ 
aiKi is the result of maoy years obsenrations on Kansas plants. The time giiai 
for each species is that <^>9enred during the height of the flowering seaBOBfor 
that particular species. The time of opening < and closing) is modified somevkil 
by the length of the day and dense cloudiness. The clock is still subject toe» 
rection, the result of further needed and closer observation : 

1 a. ni« Argemone alba, thistle poppy ; flowers remain open all day. 

Convolvulus incanus, hoary bindweed : flowers close about noon. 

2 a« 111. Convolvulus sepium, hedge bindweed: flowers close at evening. 

Ipomoea pandurata, wild moonflower; close at 10 a. m. 

3 a. in. Ipomoea leptophylla, bush morning-glory : close at noon. 

Tragopogon porrifolins, salsify; close before noon. 
Ipomcjea lacunoea, wild potato vine : close about 2 p. m. 

4 a. Ill* Convolvulus arvensis, bindweed : close at 10 a. m. in sunshine, hit 

in cloudy weather. 

Cichorium Intybus, chicory : close before noon. 

Ipom<jea quamoclit, cy press- vine : close about noon. 

Ipomcea coccinea, scarlet cypress- vine ; close about noon, except ii 
cloudy weather. 

Oenothera specioea, white evening-primrose; last all day. 

Krigia oppositifolia, dwarf dandelion ; close at 10 a. m. 

5 a. ni. Ipomcjea purpurea, morning-glory ; close about 11 a. m., except ii 

cloudy weather. 

Ipomcea hederacea, blue morning-glory; close about noon, except ii 
cloudy weather. 

Mentzelia oligosperma, small mentzelia: close at 1 p. m. 

Sonchus oleraceus, sow thistle; withers about noon. 

Commelina virginica, day-flower; close in heat of day. 

Evolvulus argenteus, dwarf morning-glory; close at 3 p. m. 

Nelumbo lutea, yellow water-lily; close at 2 p.m.; reopen 
'days in succession. 

Lactuca scariola, prickly lettuce : close at or before noon. 

Lygodesmia pauciflora, tooth-leaved gas-plant ; close early in 
noon. 

i\ a. 111. Tradescantia virginiana, spiderwort; close about noon. 

Lygodesmia juncea, small-leafed gas-plant; close early in the alW 
noon. 

Sonchus asper, sow thistle; wither at noon. 

Ciaytonia virginica, spring beauty ; close in afternoon ; reopen 

Callirrhoe involucrata, rose mallow; close 6 to 7 p. m.; reopen altf 

day once or twice. 
Prenanthes crepidinea, large drop-flower ; drop off in afternoon. 
Castalia pudica, white water-lily; close at 3 p.m.; reopen eefv 

days in succession. 

Pyrrhopappus scaposus, tuberous dandelion, close at 6 p. m.; reff 

for several days in succeseion; close also in continued nil' 
dense cloudiness. 
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, Geranium carnlioiaaum, wild geraoium; close at noon. 

Iiactuca lutloviciftQa, wild lettuce ; close at dood. 

Lactuca floridaoa, blue-flowered wild lettuce ; close after noon. 

Ruellia cilioaa, ruelliiL; flowers drop otT about li p. va. 

Diauthera americaua, water juaticia; drop off middle of afternoon. 

Hieracium longipilum, bairy bawkweed ; close middle of afternoon. 

Portulaca retusa, Dotcbed purslane: close after noon. 

Callirrhoe alcitoidee, pink roae-mallow; dose in evening to reopen 
next day. 

Lactuca sagittifolia, arrow-leared lettuce ; flowers cloee at noon. 
. Troximon cuepidatum, wild dandelion: doao at dusk: reot>eD next 



; close at dark to reopen next dsf , 
I it may be closed in daytime and 
r a shower in sunshiny weather. 

□ to reopen | ?). 
; reopen for t' 






day. 
Taraxacum dens-leaniB, dandelion 

except in rainy weather, wb« 

open at night. Do not close t' 
Oitalie stricta, sorrel ; close at oo( 
Oxalis violacea, piuk eorrel; close at □ 
Houstonia angustifolia, bluete; cloee at ni 

Linum rigidum, yellow flax ; fall off at I p. m. 
Linum sulcatum, large-flowered yellow flax ; fall off at 2 p. in. 
, Houstonia micima, little bluets; close at S p. m.; reopen next day 

Specularia leptocarpa, VenuB mirror: close permanently at 2 p. m. 
Bpecularia perfoliata, Venue mirror; close at 2 p, m, and disappear- 
Portulaca oleracea, purslane ; wilt after noon. 
Fortulaca pilosa, wild portulaca; close at 1 p. m.; do not reopen; 

while the flowers of /*. griindiflnrn, a cultivated plant said to be 

a variety of tbia and whose flowers open and close at about the 

name time, do reopen. 
lO a> III. EchinocyRtis lobata. wild cucumber : close at 3 p. m. 
Linum UBitatisfiiuium, flai; drop off about 5 p. m. 
AbutiloQ avicenoiUi velvet-leaf; close before noon. 
Bida spinosa, prickly sida; close at 2 p. m. 
Opuntia polyacantha, many-splned prickly pear; close at i p. m. to 

reopen for several days. This has eelieitive stamens. 
11 a. m. Talinum calycinum, large-flowered talinum; close early in afternoon. 
Cucurbita fittidissima, wild gourd ; close at 3 p. m. 
Opuntia fragUis, little prickly pear ; close at 1 p. m., to reopen (or 

several days. 

IS a. III. Opuntia humlFuea, western prickly pear: close at 5 p. in. to reopen. 
Hibiscus trionum, flower-of-an-hour; close at 2 p. m. 

1 p. nil Hibiscus mllitaris, evening hibiscus; remain open until dark. 

Talinum teretifolium, terete leaved talinum: close 2 to 3 p. m. 
Silene antirrhina, calcbfly ; cloee at 3 or J p. m. 

2 p.m. M a miliaria mi ssouriensis, straw-colored pincushion-cactus: close at 

5 p. m. to reopen next day. 
Mamillaria vivipara, red piocushioD'CactiiB ; close at 5 p. m. to reopen 

3 p. m< Mentzelia nuda, gieat mentzetia; close at daylight to reopen. 

Bilene atellata, etarry campion; close toward midnight. 

4 p. ni. Allionia nyctaginea, wild four- o'clock ; close next day. 

Allionia linearis, narrow-leafed wild four-oVlock ; close next morning. 
Allionia albida, white wild four-o'clock ;cli»eiiBWirLOTiiW,i^. 
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5 p. ni. Mentzelia ornata, great mentzelia ; cloee in the momiog to reopen id 

the eveniDg. 

Silene noctiflora, evening catchfly ; wilt next morainif. 

Oenothera triloba, cone-stem evening- primroee; last nearly aUnext 
day. 

O i>. ni. Abronia fragrans ; wilt early in the morning. 

Datura stramonium, jimson; wilt next morning. 

Convolvulus repens, evening beauty; close next morning. 

Gaura coccinea, scarlet gaura ; flowers turn pink next morning and 

fade about 11 a. m. 

Oenothera watsoni, stemless evening primrose ; last all next day. 

Oenothera biennis, tall evening- primrose; wilt next day. 

Heliotropium con volvu lace um, sweet-scented heliotrope; wilt next 
day. 

Oenothera rhombipetala, point-petaled evening- primrose ; wilt next 

day about 9 to 10 a. m. 

Oenothera sin uata, small-flowered evening-primrose ; wilt next day. 

Oenothera hartwegi ; wilt at 10 a. m. next day. 

7 !>• ni. Oenothera missouriensis, Missouri evening-primrose ; wilt at sanriae. 

Oenothera grand iflora, large evening primrose ; open very promptly; 

wilt at 7 a. m. next day. 
Oenothera canescens, pink evening-primrose ; wilt next morning. 
Oenothera fremontii; open promptly ; wilt at 9 a. m. next day. 
Cephalanthus occidentalis, button-bush. 

8 p. ni. Gaura biennis; wilt promptly at 10 a. m. next day. 

Gaura parviflora; wilt about 11 a. m. next day. 

O p. 111. Gaura ( Stenosiphon ) linifolia; flowers last and remain white all next 
day. 

There are many other plants that open at periodic times ; but obserrationB 

upon them have not been sufficient to determine positively their habits. 

(The ** clock" contains the names of a few cultivated plants in parentheses.) 



LIST OF PLANTS IN MY FLORIDA HERBARIUM. 

A. S. HITCHCX3CK, MANHATTAN. 
Road ( by title) before the Academy December 90, 1886. 

The list presented is based entirely upon plants in my herbarium. There are 
yet a number of specimens that remain unidentified, especially among the palms, 
pines, and the genera Panpahnn and Panicum, Others have been somewhat 
doubtfully referred to certain ppecies though they show some differences and 
may ultimately prove to be new species. But it seems best to leave the descrip- 
tion of new species to those who have access to the large herbaria. 

For the sake of brevity, the collector's name is represented by his initial in 
most cases. These initials are : 

C = Mr. A. H. Curtise, sets of North American plants. 

N = Mr. Geo. V. Nash, sets of Florida plants. 

R = Prof. P. H. Rolfs, Lake City, Florida Agricultural College, who has 
given me much help in the work. 

W^ Mr. n. J. Webber, Department of Agriculture, Washington, for several 
years stationed at Eustis. 

S ■= Mr. J. H. Simpson, plants distributed by the Department of Agriculture. 
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Man; of tbt^se are without oumber or lo(.-Blity other than "Florida." but are 
from the reEion eoutb of Tampa. 

P = Plants from the Keys recently distributed by Mcearfl. Pollard, Collins, 

H = My owe eoltection. The first series was obtained in June and July of 
I 189* St Eustis and ?ieinily. While here Messrs. Webber and Swingle gave me 
I much valuable aasiatance. The second series was obtained in the winter of 
1895- '90, along the east coast, Trom Palm Beach to Cocoauut Grove, on Biacayne 
Bay. Under the latter locality are included collections from Cape Florida. A 
few lalmled East Florida were collected at various placers on the way doivn, chiefly 
at JacksoDVille and St. Augustine. The third series was obtained during the 
aummer of 1898 on a trip on fool from Monticello to Bayport following the Una 
of railroad to Live Oak, Branford, Archer, Duncllon, Fitzgerald, and Brooks- 
vjlle. The plants collected ontbistHpare labeled by counties. Those labeled 
Columbia county were collected in the southern part, and no are distinguished 
from those collected at Lake City- 

1, Clematis buldwitiil, T. &, G. Orlando, R 58, C 3: Hernando county, 

Ul. 
3. ClenmtiM cuter^bjauB, Nutt. Lake City, H 8: Euetis, N 1731; lata- 

chatta, C 5968, C II. 
3. CleniatM retioiilutH, Walt. Jefferson county, H 4: Madison county, 

H 5; Columbia county, H 3; Lake City, R 59, GO, HG; Alachua county, 

H 7; Eustis, Niill. 1890, H 2; , R 108-2. 

>. deiimtlHcrUpa, L. Duval county, C S. 



. Illiciiim ttoridniiiiiu, Ellis. Waltoo county, C 73. 

. Masfnolla f^randUlora, L. Jeffereoa county, H 9: Lake City, H 10: 



Eustia, N 10(S. 
S. Ala^nnUa irlaiica., L. JetTers 
N 523, H 13. 



lunty. H 11 ; Lake City, R 45; Eustis. 



)n county, H14; Suwa nee county, 

mnly, C 85. 

anee, H 13, 19; Lake City, R 52, H 



9. Asftmiiin parviflora, Dunal. Madisi 
H 17; Lake City, H 15, 17; Duval c-i 

10. Aslmlua 4;raiiditlom, Dunal. Sun 

•20; Duval county. C 80. 

11. AHiiuiua obovatii, Nash, Eustis, H 21: Hernando county, U 28, 

12. .\Hiiutna ciineata, Shuttin-. Clear Water, R 131: Tampa, N 2177; 

New River, H 34. 

13. Aslmiiia aDgrmttlfoUa. Gray. Quincy, 5878; Jefferson county. H 3): 

Suwanee county, H 31 ; Lake City, R 51, N 215,3, H 29, .52, R 907. 

11, AHiiniiia pygiua«u, Dunal. Alachua county, H 22, S7 ; Lake City, R 

968, H 25; Duval county. C : Eustis, R Kl, N S59, H 23, 24, 26. 

15, Aiiuua laittit'olia, Dunal. Narrows of Indian River, C S3* ; Cocoanut- 

grove, H 34, 

HBr<ISPEItHACe,tE. 

16, Cocciiliitt varoliniis, D. C. Leon county. N 23.t8: Columbia county. H 

36; Levy county, H 35. 

17, Cnljx-uvarpiini lyoiii. Gray. Chattahoochee, C5934. 

Iti. CaboDiba carulhitatia, Gray. Lake City, R 603, 133G, U. 42. 
19. Urasciiin HChrclierl, Gmel, Madison county, H 13. 
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20. Neliimbn luten, Pera. Lake City, R 1, 658, H 44. 

21. Nyntphnca odorilta. Ait. Jefferson county, U 48,50; Lake Cft7, H M, 

R 659; EuBtia, N 1I5.S, H 45, 46, 47. This is described by Mr. Nsah 
under Cuetiilia rrnifurmin. It aeeins to be a different apevies from .V. 
odorata, but whether it is .V. reni/ormin, Walt, is aoother que«tioD. 

22. Nympliica HnTa, Leitner. Duval county, C lOln. 

23. Niipliar inai'mitliylliiiu, Bmall. Lake City, U 52; DuvftI countr, C 

102; EuatiH, N 1751, 1151. 

24. NuphHrsagrittneluliiiiu, Purah. Santa Rosa county, C 101. H 



25. Sarraoeuia pstttn<.-iita, Michx. Apalacbicola, C lOG. V 

26. Sarrateiiia rubra, Walt. Waltoa couaty, C 107. ' 

27. Sarraceuia druniriioiidii, Croom. Apaiachicola, C 108. 

28. Sarmceuia varUdarfs, Michi. Madison county, H 38: Lake City. N' 

2181, R 277, 10G2, H 37; Duval county, UO; Euatie. H 39. 

29. SarraL'euia flaviE, L. Lake City, R 134.3. 



.to. Ar^enionc i>iexicaita, L. Key West, P 1. S 354. 

31. Arireiiiuiie leicx-arpa, Greene. Key West, P 2, C XTiS. 

.32. ArtfCiiioiic alba, Lestlb. Madison county. H 41; Lake City, R 

Levy county, H 40. 



. Cor.vdalis iiilcrantha. Gray. Duval county, C 125a. 



J 



34. Leiddiuni virt^ltlioillli, L. .TeSeraon county, H 61; Lake City. R 

H 59: Euatie. H GO: Polk county, R 545; Palm Ueach, W ^4, H 
Key West, P 8. 

35. Senebiera pinnntiHila. DC, Aapalasa, C 196; Pensacola, R 489. 

36. Capella blirsa-pastoriN, Medic. Pensacola, R 489, 

37. Cnklleniaritluia, Scop. Sanibel Is. W 177; Marquesas Key, C 19B*; 

Coon Key. S 242; Knighfa Kev. C 5645; Lemon City, H 63; Palm 
Beat-h H 62. W 243. 

38. >'n!4tiirtUim taiiacetifuHiini, II. & A. Madison county, H 5.1 

City, R 1349; Levy county, 1154: Hernando county, H 55. 
.39. Cardaiuiuc ciirvii^iliqua, Bhuttl. Lake City, H 57 ; Duval co\ 
586). 

40. Warea omicifolla. Nutt. Indian River, C 171; Lemon City, W I 

Cocoanut Grove, H 56. 

41. Warea scssilitblin, Nash. Bellair. N 2544, 

42. Warea amplexirolln, Nutt. Hainea City. C 5958. 



43. PnlauisiateniiiColia, T. & G. Euatis, N 760. U 64: Alachua couaty, 

H Si; Tavaree, B 1317; Po)k county, R54e; Melbourne Beach, CS708i 
Cape Malabar, C 301. 

44. Cleouie peutapbylla, L. Duval county, C 203, R 5!^. 

45. CapparU Jamaii-eiiNiit. Jacq. Palm Beach, U 67, W 257; Soutti I 

ida. Swingle; Key West, C 201: , S. 

46. CappariH cviiophallopborn, L. Palm Beach, H66, O204*, 5 

Name Key, S. 

47. He I ill II the mum <>orytiibn>>iim, Michs. Madison county, H 71; I^ 
City, R 613. 614, H 77; Alachua county, H 73; Levy county, H % 



I 
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Euetia, H 78 ; Hernnodo county, H Ti ; Eissimee, R 13r>g : Palm Beacb, 

H 76 : New River, H 70 ; Lemon City, H 72. 
. Henantlieiiiiim apeiilcola, Chapm. Apaiachicola, C 226. 
. Heliautbeiutiu nasbi, Brittoa. Eustia, N 815, 1813. 
. He) iaut he 1111101 carol litiaiiuin, Michx. Madison county, RGB; Lake 

City, R 611: Duval couoty, C 5830 ; .'Vtachua county, C ^5; Hernando 

county. H(19. 
. Lecliea major, Mich.^. Madison county, H 79 : Lake City, R 213. N 

S154,H81: Duval county, C220; Levy county, H 80; Eustia, H 82, aS; 

Palma Sola Bay. S. 
Var. (livaritrata. Gray. Eau Gallie, C 5709 : Heronndo county, H 84. 
. Lecliea tenulfolia, Michi. Suwanee county, H 87; Duval county, C 

232 • : Eustis, H 90 ; Hernando county, H 88 ; New River, H 89. 
. Levhca raconiiilusa. Lam. Eau Gallie, C 5833; New River, U SG. 
. Lecheu patula, Leggett. Suwanee cuunty, H 91; Lake City, R 25, 995, 

N24B0,H92; DuvaU'ounty, C 232* •; Eustia, N 1509,H93; Tavares, 

R230. 

VIOLACEAE. 

. Viola inslirnls. Pollard. Lake City, R 37, Jl, 43, 4J, 6.^, 1081, 1093, 

1451, H 91; Hernando county, H 95, 
. Viola ciiviillata. Ait. Lake City, R 42, 1080. 
, Viola priiimlaeroHa, L. Lake City, R 38, 40, 617 ; EuBtie, W 399. 

N339. 
.■ Viola vittivta, Greene. Lake City, R 39: Duval county, C 208; Polk 

county, R36. 
. Viola caiiitin var. miiiticaiillM, Gray. Lake City. R 641, H 9f5. 



No Name Key, C 277, 5439; Cape Sable, S 21.3. 



<il. Cnuclla alba, A 



. Slleiie autlrrhiua, L. Madisou county, U 115. 
. SUeiie baldwinii, Nutt. Chattahoochee, C 28*;. 
, Stellaria media, Cyrill. Pensacola, E 4&3: Lake City, B 149; N, E. 

Fla. H 146. 
. Stellaria iiniHora, Walt. Mosquito Inlet, C 313. 
. Areuaria nlMiuoiiles, Willd. Jefferson county ;H 139, Columbia county. 

H137; Levy county, H 138; Eu»li8, N 987, H 140. 
. Areuaria cnroliuiana, Walt. Walton county, C 302. 
. Slipiillcida »etaoen, Michx. MadiRon county, H 113; Apalacbicola, 

C3.36: Palm Beach, H 141: Laotana, C 5:)90. 
. Sllpulielda ftliloniiis, Naah. Levy county, H 114; Euatis, N U, 1885, 

R 117, H 143; Polk county, R 151, 1130. 



70. MoUngo vertieillata, L. Lake City, R 152, 1335 in part, H 701 ; Duval 
county, C 317 ; Eustia, N 1399. H 700; Polk county. R 118, 

7L Cypsella htimifUMa, Turp. , 8 30, 

73. Triautliciiiu portiitacatttruiii, L. Indian Key, C 350*; Key West, C 

5668, 8 .311. 
73. Sesiivluiit portulara»<triiin, L. Port OranRe. W 462; Ponce Park, W 



(5; Titusville, N 2310: Hernando county, H 0! 
Jupiter Inlet, C SWO: Sanibel Is.. W 17.3, 138 



; Palm Beach, W 220; 
Mangrove Key, P 15; 



I pciitaiidriiiii. Ell. Merritt's Is., C 350; Key West, C 



J . 2 KANSAS ACADEMY OF SCIENCE. 

PORTCLACACEAE. 

'i'V I'ortiilaira oleracea, L. Madison county, H 152; Lake City B 1368, H 
]I7; Alachua county, H 148: Eustis, H 151; Palm Beach, H 150. 

V',. I'ortiilaca lialliiioicleHy L. Cocoanut Grove, H 157 ; Babbit Key, 8 290. 

77. I'ortiilacra pilOMiy L. Suwanee county, H 154; Lake Ci^, B 1367, H 
153; Alachua county, H 149; Levy county, H 156; Eustis, H 155. 

7S. Talifiiiiii pateDH, Wilid. Eustis, N 1274 ; Ten Thousand Islands, S 312. 

HYPEKICACEAE. 

liK AM<\vriim pumiliim, Michx. Duval county, C 5829. 

Hi), Am'yriiiii liyp<^riooidcH, L. Lake City, R 32;. Eustis, N 1609. 

HI. yVMfyrufii NtaiiN, Michx. Jefferson county, H 159; Lake City, N 2489, R 

1^2 in part; Duval county, C 5759; Marion county, H 158. 
82. ANcyniiii aiiiplexicaule, Michx. Duval county, C; Eustis, N 1977; H 

1(K), IGl; E. Fla., H 1G2; Citrus county, H 163; Tampa, R 1128, 1135; 

KisHimoe, R 31; New River, H 1G4, 165; Manatee, S. 
H'S. Ilypi'riciiiii niicmmepaliim, Gray. Apalachicola, C 247. 
HI. Ilyp<'ri<*iiiii iiiyrtif<>Uiiiii, Lam. Jefferson county, H 167; Lake Citv, 

R 22, 612, 971, 1357, H 168; Eustis, N 708; Hernando county, H 166; 

Polk county, R 20, 1384. 
H."). Ilyporiouin faNciculatuiii, Lam. Jefferson county, H 168; Lake 

City, II 170; Eustis, N 439, H 171; Tampa, R 1147; Kissimee, R 33. 
N(i. Ilypcriouiii aspalatlioides, Willd. Eustis, N 755, H 172; Tayaree, 

K 29; Polk county, R 21, 1383; Mosquito Lagoon, C 258*. 
H(U/.llyiiorioiiiu jralioidos. Lam. Jefferson county, H 177, N 2513; Lake 

CMty, N 2190: Levy county, H 178. 
H\\h, llypcrioum opaoiiin, T. it G. Lake City, R 24, H 174; Duval county. 

V: Kiirttis, N 84(>, H 170: Polk county, R 27, 1431; Palm Beach, H 175; 

Now River, H 173. 

87. Ilyporiciim pilosuin, Walt. Duval county, C 268. 

SS. Ilvporioiini inaoiilatiiiii, Walt. Madison county, H 183; Lake City, 
n IS4 : Arpylo, C 55MO. 

SI), ll>porioiiiii iiiiitiliiiii« L. Eustis, N 552, H 191: Lake City, B 1316; 

Citrus i\>unty, H l\>2x Hernando ct>unty, H 193. 

lH\ llyporlouiii }ryiiiiiaiit1iiiiii. E. X- G. Jefferson county, H 179, 182; 

\AiVt> V\X\\ R 210, H ISO. 181: Duval cimntv, C 264*, 5951; Eustis, N 
S70, 11 ITsS. 

xn, ll>porioiiin iiiiilioaiile, Walt. Jefferson county. H 187: Suwanee 
vMunty, H ISS: 1-ake City. R 2.^ H 1S9: Duval county, C 232, N2319: 
Citrus c\ninty. H 18(>: Hernando ix>unty, H 1S5. 

^^J. llMH^rlouiii \ inrinioiiim 1-. l-jike City, H 190. 

VKKNSTKOKMIAOK.VK, 

^Vv «;or<loni:^ lasiaiillins, L. U'^ke City, H 194: Duval county, C 405; 

Fustiii. N i\^>, H liVv 

:^4. MaUrtNirinii rujn^Hii, Wat*. Palm lVai.-h, H 2C»2: Biecayne Bay, C 

:>4i^\ PAlmetto. N i?4i^\ Chokolii^kA Is., S2i>>, 
aN M«Hlio1a iiui11ifi«l:^« NKvrv^h. IVr.s^tov^ia. K4SrK Apalachicola, C5889; 

MA.iis»^r. .\nir.t>, H :M:^; HillsK^n^ river, O .'^v 
:V^ Ni«l;^ i*iUari?s 1- Ia^h^: Kt\\. C .■>44.\ 
'."»'. Sulji MipinA« l.'Hrr. Irdiar Kex. v^ .C:?. 
:N NiilA ^MniitoUrt, 1*. Vnstis. H iXC^; Hemanao coun^, H 306, 307; 

TAn.}^^. K r*i" ; 0<v^ar Kex-^^ C :^:l * , 
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, Si'ln Rpinoxa, L. Clear Water, R 428; Heroaodo county, H 210, 

. 8ida rliombl folia, L. De Fuoiak, R 175, Jeffersoa county, H 225: 

MadiaoQ county, H 226; Lake City, H 222, 223; Tallahassee, N 239S: 

Columbia county, H 221; E, Fla., H 221, 227; Eastis, N IT,!. H 219; 

Duval county, C 375; Palm Beach, H 220; No Name Key. P H8. , 
. Sidn acuta, Burm. Madison county, U 212; Citrus county, H SU; 

Lake City, R 67, 69, HSU; E, Fla., H 216, 217, 218; Eustis, N IMS, 

H 213; Tavares, R68; Palm Beach, H 2Ln; Manatee, 8. 
. Siila elllottii, T. &. G. Columbia county, H 309; Euntis, N 565; Her- 
nando county, H SOS; BUcaytle Bay, C 37T; Miami, C 6853. P 263. 
. Slda r 11 bra-ma r^liiata, Naah. Tampa, N 2472. This ia included 

under S. elliotti in the Bynoptieal Flora, but Nash's specimen does 

Dot have the aspect of that species as I have seen it growing in Florida. 
. Abutilon tlieoplirasti. Medic. Suwanee county, H 196. 
. Abutilon pedunculare, UBK. Euetis, N 1280; Cedar Keys, C 379*. 
. AbutllOQ permolle. Sweet. Turner Kiver, S 224; Key Largo. P 169. 
. Abutilon crlnpuni. Medic. Key Largo, C 382; Cape Sable, S 192; 

Sugar Loaf Key, P 40. 
. Malaclira alceacfuIEa, Jocq., var. rotiiudlfoUa, Gurke. Chokoluskee 

Bay, C383*; — -, a, 
. llreiia lobata, L. Eau Gallie, C 5707; Indian River, C382*: Eustis, 

N 882, H 230; Levy county, H 229: Tavares, R66; Hernando county, 

H238. 
. 'Pavonia splnifex, Oav. Merritt's la., C 386; Cape Canaveral, C 571C. 
. Pavonia racemuNa, Bw. Arch creek, C 5162: Cocoanutgrove, H 204. 
. KuHtelet7.kya sniilncitVdia, Gray. Sarasota, S. 
. Kosteletzkya altbeaefolia, Gray. Duval county, C 5696, B 64; 

Clear Water. R 62; Eustis. N 1267: Tavares,R65; Titusville. N 2308; 

, S17; Hernando county, H SOI. 

. Hibiseus fiircellatus. Lam. Indian River, C 5771, 388*; New River, 

H199. 
. Hibiscus ttfllleBtllS, Walt. Madison county, H 197; Lake City, N 

2205, R 63, H 198: Duval county, C 388, 5950. 
Hibiscujs grandiflorUH, Michx. Duval county, C 391; Santord, N 

9280. 
. Hibiscus incanus, WeDdl. Lake City, R 989, H SOO; Eustis N G73. 
. Hibiscus coccineuA, Walt, Duval county, C 394. H.-bist-ui rosa- 

Binentis L., Clear Water, R 70, may be an escape Irom cultivation. 
. Hibiscus tiliaceus, L. Meigs Key, C .398. 
a. CienfuegoHia lieterophylla, Garcke. Grassy Key, C 398*. 
120. Gossypiuni hcrbaceuiu, L. Key West, C iH^; Key Largo, W 346. 
JSl. GOHsypium barbadense, L. Upper Melacumbe Key, P 131, 

BTERC 01.1 A C E A S. 

Melochia birNiita, Cav. Caloosa River, C No. A. 
Alelochia corcbll'ollA, L. Monquito Lagoon, C 400*. 
Walthcria ani«rioana, L. HaineH City, O 5957: Caiimbasi 8 285; 
Pine Key, C 100; Jewfiah Key, P 130; Boca Chica Key, P 105. 

lS.''i. Tilia pubesccns, Ait. River Junction, C 5875: Jackson county. C 

: Columbia county, H 231; Lake City. N 2188, R 549, 549, H 233, 
126. Trinnifetta s^mitriloba. Jacq. Nevr Ricer, H 233; Lemon City, H 

231 : Biacayno Bay, C 404. 
1S7. Corchums sillqnosus, L. Biecayne B.iy. C 103. 
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LINACEAB. 

128. Liniiin floridanam, Trel. Eustis, N 1529, 2016, H S33; Dural couDtr, 

C 412 ; Lake City, R 593, N *236; Levy coaaty, H 237. 

129. Linam striatuniy Walt. Jefferson county, H 238; Suwanee county, H 

240; Citrus county, H 2.')9; Hernando county, H 241. 

130. Linum rieridniUy Pursh. Lemon City, H 212. 

MALPIGHIACEAE. 

131. ByrsoDima lucida, HBK. Boca Chica Key, C 501, 5431; NoNameKer. 

S 210, C 5632 ; Big Pine Key, P 88. 

ZYGOPHYLLACEAE. ' 

132. Tribulus cistoides, L. Key West, C 5654; Indian Key, C 215; Bates. 

133. TribulUH maxim us, L. Key West and Tampa, C 416. 

134. Giiaiacuiu saDctum, L. Upper Metacumbe Key, C 417; , S. 

GERANIACE.^:. 

135. Geranium Carolinian luii, L. Columbia county, H 243; JLiake City, B 

554; Duval county, C 419. 

136. Oxalis corniciilata, L. £. Fla., H 862. The specimens of Oxaliswere 

identified by Prof. William Trelease. 

137. Var. dillenii, Trel. Lake City, R 644. 

138. Oxalis filipes. Small. Jefferson county, H 858; Lake City, B 553, 

1260; Eustis, H 861; Levy county, U 860; Hernando, H 859. 

RUTACEAE. 

139. Ptelea trifoliata, L. Lake City, R 557; Eustis, N 976. 

146. Xanthoxylum pterota, HBK. Eustis, N 942; Hillsboro and Indian 
Rivers, C 434 ; Palm Beach, W 391, C 5306, H 247 ; Miami, C 5366 ; Coon 
Key , S 243, C 434 ; Sugar Loaf Key, P 3L 

141. Xanthoxylum clava-herculis, L. Lake City, R 551, H 245; Madi- 

son county, H 246; Palm Beach, H 244. 

142. Xanthoxylum ilavum, Vahl. Bahia Honda Key, C 433. 

143. Xanthoxylum coriaceum, A. Rich. Lemon City, H 248; Fort Lau- 

derdale, C 5844. 

144. Amyris elemifera, L. Indian river, C 441; Palm Beach, C 5528; W 

209. 227, H 2:)5, 256; No Name Ke^-, S 146. 

SIMARUIIIACEAE. 

145. Suriana maritima, L. Lemon City, H 249; Sanibel Is., W 171; Vir- 

ginia Key, C 5171; Ragged Keys, W 275; Long Key, S 287; Ramrod, 
C 878; Mangrove Key, P 17. 

146. Simaruha grlauca, DC. Palm Beach, W 386, H 250, 251: Cocoanut- 

grove, H 252 ; Elliott's Key, C 439 ; Key Largo, P 187 ; Key West, C 5625. 

147. Picramnia pentandra, Sw. Palm Beach, H 253, 254; Biscayne Bay, 

C 441*. 

BURSERACEAE. 

148. Burse ra {^ummifera, L. Indian River, C 440; Palm Beach, Swingle; 

Chokaliska Is., S 217. 

ANACARDIACEAK. 

149. Rhus metopium, L. Palm Beach, H 329, 310; Cape Florida, C 5477; 

Key Largo, C 5638; Biscayne Key, W 269 ; No Name Key, S227; Bahia 
Honda Key, C 448 ; Sugar Loaf Key, P 65. 

150. Rhus toxico<lendron, L. Jefferson county, H 331; Suwanee county* 

H332; Lake City, H 333; Levy county, H 335; Palm Beach, H 331 ; 
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Tampa. B 247. H 332 and 335 have the leaflets pinnately lobed, like oak 

leavee. 
151. Rhus copallina, L. Jeffereoo county, H 33G; Lake City, K 544, 65j, 

N 8497. H 337; Duval county. C iU; Euatia, N 1659. 
153. Rhus canadeusis, Mareh. JeEFersoa couoty, H 33S. Mnngi/era indica 

has escaped in places. Palm Beach, & 33»; Cocoaautgrove, H 310; 

Sagar Loaf Key, P Gl. 



;, N 2359; Jefferson c 



inty, H 2138; 



;Lake 



153. Melia nzedaracb, L. Tallahaai 

EufltiB, H 257; Lemon City. H 259. 

AqUIFOLIACKAE. 

151, Ilex opaca. Ait. Jeffernoa couDty, U 2CS; Suwanae coocty, H2i 
City, B 439, N 2233, H 270. 

155. Ilex casRfne, L. Jefferaon county, H 273: Lake City. R 443. lOSG, 2210 

(var. «nfl«*(iyo(in. Willd.l.n 277; Duval county, C 1747; Eustie, N 
315. 423, 1550, 1651. n 276; Polk county. R 441; Palm Beach, H. 271, 
272,274,275; New River. W T27 : .8. 

156. Var, myrtifwlia, Sarg. Buwanee county, H 278; Duval county, 
C 1746, N 2412, This seems a distinct species as observed in Florida. 

157. Ilex voinitoria, Ait. Pensacola, B 491 ; De Funiak. R 235, 675; River 
Junction, N2374; Suwanee county. H 279; Lake City. B 623; E. Fla„ 
H 281; Hernando county, H 280. 

158. Ilex ambi^niH, Cbaptn. Lake City, R 110, 442, 1337. H SB2; Duval 

county, C'n48*; Marion county, H 284; Euatia, N 1660, H 283. 

159. Ilex glabra. Gray. Jefferson county. 11 387: Lake City, B 411, 574, 

1089. H 286 ; Duval county, C 17.55 ; Euatia, N 2, 422, 570, H 288 ; Tavare?, 
W 374; Palm Beach, H aai; , R 1334. 

160. Ilex coriaeea. Chapm, Lake City, H 289. 290; Duval county, C 1750; 

Eustis, N522. 1131, n 201. 

161. Cyrilla racciiilflora, L. Apalachicola,C5885, 1774; St.Msrk-a.N 2543; 

Jefferaon county. H 292; Lake City. R 375, N 2218. 

162. CliftOiiianitlda.Gaertn. DeFuniHk.R41ti, 670; , C 1T75 (" Ogee- 

ghee River, Georgia, Hs. io Florida.") 



163. Xiiiiciiia Hiiivricaiiii, L. Duve 

U 260, 261 ; Lemon City, H 262. 



lucty, 409. 5G77; Eustis, N 022, 



164. Enoiiymu.<4 ainerlcantiH, L. Lake City. R 580. H 206: Uernamlo 

county, H 2«>. 

165. Celastriis seniideiis, L. Columbia county, M 267. 

166. MayteniiN phyllatitlioides, Benth. Key West, C 5613, P 10; Punin- 

km Kpy C 483; . S. 

IS7. G)'iiihi(lagr[itebacliil,Sarg. Lemon City. H 2G3; Key Weat, C 478. 

16S. Rhacouia ilfeifolin, Trel. No Name Key, C 477. 

160. Rhacoma crasHwpctalniii, L. Cncoanu throve, W 355, U 264; Bis- 

cayoe Bay. 0476,5188; No Name Key,S!63: - — — , S. ■ 

170. Sclioellerla frutesceua, Jacq. Upper Melacumbe Key, C 479. 

171. RhamiiUIluni rerreiini, Sarg. Palm Beach, C 5.370; Upper Meta- 

cumbe Key, B 462. 

172. Berchenifa vuIiibiliH, DC. RlverJunctioo,N^aSS-, Co\i'ni\i\B.<^\«.Vi, 

H302, Citrus couD ty, H 301; Euelis, N 2si&. 
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173. Reynosia latifolia, Griseb. Key West, G 5615; Boca Chica Key, C 

5435; Bahia Honda Key, O 467*; , S. 

174. Sagreretia inichauxiiy Brongn. Marion county, H 303; Citma county, 

H 304; Indian river, C 5774. 

175. Ceanothus ainericanus, L., var. intermedlus, Trel. Jefferson 

county, H 300; Madison county, H 296; Lake City, B 542, 543; Daval 
county, C 469; Eustis, N 431, H 297, 298; Polk county, B 541; Her- 
nando county, H 295. 

176. Ceanothus iiiicropliylliis, Michx. Madison county, H 283; Lake 

City, R 638, 540. Duval county, C 471; Orlando, R 261; Euatis, N 11. 
H294. 

177. Colubrina ferniginosa, Brongn. Losman Key, S 163; Boca Chica 

Key, C 473, 5628. 

178. Gouania doiningreusis, L. Merritt's Is., C 474. 

VITACEAK. 

179. Vitis rotundifolia, Michx. River Junction, C 6072; Jefferson county, 

H 311 ; Lake City, R 34, 35 ; N 2237, H 312, Duval county, C 5870. 

180. Vitis munsoniana, Simpson. Eustis, H 3L3, N 1940, 558 ( this speci- 

men looks like the preceding species, but they are difl9cult to distin- 
guish in herbarium specimens) ; Palm Beach, H 314. 

181. Vitis cordifolia, Michx. Tallahassee, N 2357; Jefferson county, H 315. 

182. Vitis aestivalis^ Michx. Jefferson county, H 319; Lake City, H 317; 

Eustis, N 525, H 316. 

183. Vitis caribsea, DC. Lake City, N 2493. 

184. Vitis candicans, Engelm., var. coriacea, Bailey. Titusville, N2285; 

S. 

185. Vitis siDipsoni, Munson. Eustis, N 399; H 318. 

186. Cissus staiiH, Pers. Suwanee county, H 305; Lake City, R 712; Clear 

Water, R 429; Eustis, N 689, H 307; Palm Beach, H 306. 

187. Cissus aoida, L. Key West, C 5514. 

188. Cissus incisa, Desmoul. Hillsboro River, C 458; Cape Canaveral, C 

5725. 

189. Cissus sicyoides, L., var. tioridaua. Planch. Cape Sable, C 457"*". 

190. Anipclopsis quinqucfolia, Michx. Jefferson county, H 308; Lake 

City, R 558, H 309; Tampa, N 2471; Palm Beach, H 310. 

8APINDACEAE. 

191. Acer rubruni, L., var. drumnioudii, T. & G. Tallahassee, N 2351 : 

Lake City, R 71, 1094, 1095, H 325; Eustis, N 872, 2147, H 320; New 
River, H 321, 322 ; Jefferson county, 11 324. 

192. Acer lloridanuni. Pax. River Junction, N 2392, C 497*, 5874 ; Co- 

lumbia county, H 323. 

193. Acer uegrimdo, L. Columbia county, H 326. 

194. Dodonsea viscosa, Jacq., var. spatliulata, Benth. Indian River, 

C 485 ; Sanibel Is., W 191; Long Key, S 308. 
193. Cardiosperinuni halicacabuiii, L. E. Fla., C 489; Key Largo, C 
5640 (a robust pubescent form), P 156. 

196. Cardiosperinuni niicrocarpuni, HBK. Eustis, N 378; H327; Pal- 

metto, N 2457. 

197. Sapindus saponaria, L. Cape Sable, C 487*; Key Largo, P 186. 

198. Sapindus inauatensis, Radclk. , S 50. 

199. Exothea obloD{;ifolia, Maef. Miami, C 5848; Hillsboro River, C 487; 

No Name Key, S 180. 
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200, Hypclate triitdl ntn, Sw. Upper Metacumbe Key. C ^SC, 

2DI. .'Kiiciilus pavia, L. River Juaction, N 23i8, C 491; JeSonoa count}'. 



1. Polygala grendEflitra, Wal(. Sunanee county, H 1S3: Alachua 

county. H 126; Eustis, N 1317. H 127; Hernaodo county, H lil; Tampa, 

E 1137; Cocoanutgrove, H 125: No Name Key, P 115. 
i. Var. angustlfulia, T. & G. Jefferson county, H 129, 131; Lake 

Cily, R300, H 130; Duval county, C 513; N. Fla.,H128; Polk county, 

RS78, 1432; Palm Beach, H 133;. , S. 

. Poljgala poljeHina, Walt. Clear Water, B 434; Eustis. N 204. 

>. Polyuala boykiui, Nutt. Chattahoochee, C tj05, 58T1; Hernando, H 

121; , S. 

i. Polyt'ala iuearnata, L. Madison county, H 113; Ivake City, R 1277, 

1322 in part; Duval county, C51J; Clear Water, K i^: Uvy county. 

Hill; EuatiB, Nol2: Hernando county. H112; New River, H 110, 
'. Polvgala 1ept(istai-iij-8, Sbuttl, Madison county, U 107, IDS; Alachua 

couDty, U 109. 
I. Polygalii vcrticillata, L. Tiluaville, N 2307. 
I. Polygala setacea. Miehi. Suwaaee county, H 103; Lake City, H 

lOi; Falling Creak, R 1280; Duval counly, C; Eustis, N 700, H 102: 

Polk touoty, R 280, 1430; Hirnaudo .-t-unty, H 106: Now River, H 105. 
I. Polygala cliapmanil, T. A O. De Fuuiak, C 5907; Walton county. 

C508; N. Fla„ H 120. 
. Pol.vgiila vriiciata, L. Duval county, C 509, R S92 : fiernando count;, 

H Hi; Polk count)-, R 279, 1434. 
!. Polygnla nana, DC. Lake City, R 290, 1271; Duval county, C; Eua- 

tie, N 1778; Heroaji do county. H 101; P.>lk county, R 23i, 13S8. 
I, Potygala lutea, L. Jefferson county, H 98; Lake City, R 284, 291, 

H 97 : Eustis, N 532. H 100 ; Hernaocio county. H 93. 
1. Polygala rugelii, Shuttl. Eustis, N lOHi, 1912, U 122^ Tavurea. B 

28(!. 268; P»lk county, R 281. U3G; Jupiter, C 55J5; Moequito LagooD, 

C522**: . S. 

i. PoIygHia oymosa. Walt. Jefforson county, U 118; Lake City R 093; 

Dova! county. C, R 239; Euulia. N 1017. U llfi; Levy county, H 119; 

Hernaudo county, U 117; Polk county, R 283. 1386. 
1. PMlygaIn rainosa, Ell. Lake City. R 287; Gleo St. Mary, R633; Bald- 

B-in. R 28.*. : N. Fla., H 1 15 ; Euslin. N 58.i. 
'. Pulygala baldwliii, Nutt. Duval county, C; Eustis. N 1179. 



216. Crotalaria saglttalls, L. Sunanee county, II -lOS; Lake City, R 11G9; 

EuBtis. N 805, H 39i;. 
219. Crotalaria ovall:*, Pureh. TallahasBee. N2325: Lake City. R 650. 6,^7, 

117. H 409; Duval county. C 562; Jefferson county, H 106: Madison 

county.H407: Polk county,R 119; EuBtiH.n39J; Lemon City, H 408. 
230. Crntalarla piirstill, DC. Euati^, W 400, N 237, H 399, 400, 401. 402 : 

Levy county. H 401; Citrus couoty, U 405; Heruaudo county, H 403; 

Polk county. B 86. 
221. Crutalaria piiniila, Ortega. Indian River, C 5.13*; Palm Beach, C 

D3fil, W 233, H 301, 302, 
823. Crotalaria liicana. L. Lake Cily. R 1"1; Indian River, C B.30*: Palin 

B-ach, H 391; Letuoa City, 11 39J; Uiauii, P 273; Cape Florida, C 

5476, 
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233. Lupiniifl villoMnH, Willd. Lake City, R 118. 

224. LiipiniiM dift*ii8iis, Nutt. MadiRon county, H 471: Lake City, B 110: 

EustiB, N 42; Eau Gallic, C 5S:^2 : Citrus coaoty, H 472; Polk coooty, 
R 91, 1400 ; Cape Cauaveral, C 530. 

225. Medicago deiiticulata, Willd. Pensacola, R 490. 

226. McdicaifO satlvay L. Peneacola, R 102. 

227. MelilotUH olliciiialis, Willd. PenBacola, R 493. 

22S. Trifoliuni tonientosiini, L. Pem^cola, B 1162. Probably a ballast 
plant. 

229. Trifolium rcflexum, L. Madison county, H 544; Polk county, R 80. 

230. Trifolium repens, L. Eustis, H 515. 

231. Trifolium caroliuiauiiiii, Michx. Chattahoochee, C542; Lake City, 

R 1159. 

232. P80ralea virgata, Nutt. Glen St. Mary. RC31; Duval county, C( 1876). 

2.'i3. Psoralca eanesceiis, Michx. Madison county, H 483: Lake City, R 

218: Duval county, C 557: Eustis, X 095, H 489, 490; Hernando oouDty* 
H 491. 

231. PHoralea lupinellus, Michx. Madison county, H 487; Duval county. 

C5419; EuBtis, N 634. 

2.T). PetaloAtemon coryinbosus, Michx. Lake City, R 351, 369, 315, H 

478 ; New River, H 477. 

236. Pctalosteiiion grrac-ilis, Nutt. Lake City, R 105; Lemon City, W 270. 

237. Petalostciiion cariieus, Michx. Duval county, C 568, N 2251; Citrus 

county, U 175 ; Manatee, S : Miami, P 255. 
23S. Petalostemoii feayi, Chapm. Carabelle, C 5880; Eustis, N 1523, H 
470; Palm Beach, H 48"): Mosquito Lagoon, C 508. 

230. Dalca d^uniii^eii.sls, DC. Palm Beach, C 5374; Cocoanutflrrove, H 

410. 

240. Amorpha vir^^ata, Small. Eustis, N 2G1, II 352. 

241. Amorplia fruticosa, L. Duval county, C 572; Levy county, H 351: 

Palm Beach, H 350. 
212. Amorplia lierbaeea, Walt. Sumter county, C 573; Eustis, H 348: 

Hornando county, H 319. 
243. AVistaria frutosc'<»ns, DC. Suwaneo county, H 550. 
214. Topbrosia vir<^^iiiiaiia, Pers. Eustis, N 1072, H 520. * 
245. Teplirosia spii'iita, T. cV: G. Jefferson county, H 52S, 529: Madison 

county, 11:Mi Suwanee county, H 5a3: Lake City, R 115, 1163, 1.318, 

H 531 : Kustis, N 754, H 5'27 ; Alachua county, H 530, R 1166; Levy 

county, II 5.'52. 
240. Teplirosia lils]>idn1a, Parsh. Madison county, II 538; Lake City, 

K lies, II 539; Duval county C, 5082 : Eustis, N S04. 

247. T^M^brosia lloridaiia. Vail. Eustis, N 1552, H 513. 

248. Topbrosia rlirysopbvlla, Pursh. Madison county, II 541; Alachua 

county, 11512: Eustis. X Sll. H 5iO: Tampa, K 1155. 

249. Topbrosia ambi;rua. Curt. Suwanee county, H 530: Madison coun^, 

II 537 ; Lake county, R 74, N S19, 1555, H 535: Lake City, R 1158. 

250. Topbrosia leptostai'by a, DC. Jupiter Inlet, C55GL: Cape Malabar, 

C 584*. 

251. Tepbro.sia aii^iistissiiiia, Shuttl. Kau Gallie, C 584,5708. 

252. Iiuli^ofora (*aro1iiiianai, Walt. Jeircrson county, H 464; Alachua 

county, H 4iw}: Eustis, N SIO, H 401, 402: Polk county, R 89, 1429. 

£:»:». liidi^rofora iiiiiiiata, Ort. Miami, P 217 ; Cutler, C 5475: Key Largo, 
C 580. 
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254. Indlfforera tinctoria, L. Halifax River, C 587 ; Palm Deacb, H 469; 

Lemon City, H 460. 

255. Sesbaiiin veHlcarla, Etl. Lake Cit^.BSS.HSlS; £. Fla., U516;EuatiB, 

N 709. 1724, H 515 ; Indian River. C 589* ; Tampa, B 1152, N 2415 ; Man- 
atee, S lOT. 

S56. SeNbaniu luacrocarpa, Muhl. Upper St. Johns River, C 590 ; Tampa< 
N 2478. 

S5T. Sesbaula punicea, Betith. Panaacola, 590**: Apalachicola, C 
690*, 5884; Milton, R 669. 

S58. Astra^aliifl obcordatUH, Ell. Dural county, C 597 ; Citrus county, H 
354; Euatis, N 307. 

^9. Astragalus vUlOHiis, Micbx. Lake City, R 645. 

260. Vicia acntlfwlla, Ell. Duval ounty, C CJ7; Eoatia, N 917, H 547; 

Tarares, R 111; Hernando county, H 51G: Tampa, R 922; Manat«e, S. 

261. Vicla florldana, Wats. Duval county. C 617*. 

%2. JGscliynomeDe liispida, Willd. Suwanee county, H 344; Lake Oity, 

H 345 ; Eustia, N 1U54, H 346, .S47. 
263. .SMcbynomeoe viscUluIa, Michx. Lake City, R 104, H 313; Duval 

county, C607; Euatis. N 593, H 341, 312; .\rcher. R 1167. 
SGi. Zoniia tetraphjlla, Michx. Lake City, R 107; Eao Gailie. C 5766: 

Indian River, C 010; Citrus county. H 551; Eustis, N 912, H 552: 

,S. 

565. StyloNniithes elatior, Sw. Jeffersnn county, H 5S3; Madison county, 

H524; Lake City, H 532. B 1161 ; Eustis. N 1309, H 625. 

566. Cbapmaiila floridaiia, T. ± G. Levy county, H 386; Haines City, C 

5955; Sumterville, C 608; Eualia. N 384, 1769, H 387, 338; Tavarea, R 
76; Polk county, R 02, 1392. 

567. Lespedeza repeus, Bart. Jefferftoo county, II 463. 

268. ICMpcdeza striata, H. i A. Lake City, R 103, 77. 97, 1300; Duval 

county, C 5310; Alacbua county, H 4G9. 

269. Lcspodeza liirta. Ell. Suwanee county, H 467; Lake City, H 466; 

Duval county, C 630, 5780 ; Archer. E 81. 
S70. LcHpedeza tutenucdia, Britt. Litke City, R SS; Duval couoty, C 

5781, 636a. 
27L Lespedeza augiistifoUa, Ell. Lake City. H 468; Duval county, C 640a, 

S73. DcKiuudiam paiit-lfloruiu, Nutt, Apalachicola, C 627; Chattahoo- 
chee. C 6002. 

273. UcsmotUum niidifloruni, DC. Lake City. R 106, H 41). 

271. Ues mix Hit III cnueftceDS, DC. Lake City, II 413; Polk county, R 1439 
in part, 1413. 

875. Oesmodiiini tortuosum, DC. JetTerson county, H 433; Suwanee 
county, H 419; Colurabia county. H 422; Lake City, R 81, 95: Duval 
county, C 623; Eustia, N 495, H 420; Lemon Oity. H 421. 

S7G. DeHmoiliiim dilleuH, Darl. Lake City. R 100. 

277. Oeamodiiimpanivulatum, DC, var.vhnpinaDl, Britt. Duval county, 

C60U. 

278. DesinodJiini strictnm, DC. Lake City, H 412; Duval county, C a3l, 

5793. 
fiT9. Desmodlum liueatum, DC, var. poljiiiorphiun. Gray. Duval 

county, C 621*, 5798. 
280. nesmudlum rhombll'oliiini, DC. Suwanee county. H 417; Madiaon 

county. H 416: Lake City. H 419: Eustia. H 414: Eau Qallie, C 5717; 

Polk county, R 88 in part, 1439; Palm Beach. U 415. 
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C?l. Dcsmotliiiin triilornm. TiT Tflrpi,CC32*: Mr ^rera, R 602. 

2<2. Kliyucht>sia minima, I^C. T^zvh. ocsnty. C G56; Lemon City, H 507: 

Miami. P il?: Xj Natt,? KfT. F 113: , a 

253. Rhyiiohosia panifolia. r*L\ . S. 

2S^. Rliyiu'hosia moni^p«^rmi*ules, DC Lerj county, II 503; Sanfurd. 

N 2314 : Miam.. P il\ . C :.v ~ : Ta?. pa, C 659, R 1146. 
2S3. Rhyncliosia t(tiiienios;i. H. .t A. Madison county, H 409: Sawanee 

county, H 4S^^: Like C-tt. I: l.V. ::3: Dural county, C GGO in part; 

Poik county. K A>. 
f?S3. Rhynchosia t-inoroa, X.^>b. £.:«;>. N ISaX 1852, H 5Co; Tavares, 

R73; P.vk ».-.^j-:^. K .^^^ IV": P-....*:: Key. S 293. 
2?T. Rliynolioia ertH-ta. l*^;*. S^»ar«^ ccuEiy. H 497: Madieon county, 

H ii*:: Co:.:-:.Via a jr:: , }•. -..V : Like Cin-, R 115, H 493, 494; Eustis. 

N ^:± H i?2, :xi;.: r^ ■:.. ,:--;y. C wO. oTi^T: Levy couoty, H 501. 

Tzii* Fpfoicie- i« vt^*:; .w.-. : .:*i:y lr:incbed, lower leaves unifoliate, up- 

2::. Ilhviii-liosia ronironr.S. :\". ClusiVia county, H 504; Duval 
?: ■--:>•. C •>?•.' ir: v^*: : V..:* .«. ii '• "t?: Polk county, R 93 in part. 

i;-'-. Rh>iit'bf»>ia ^)hu-iii>ii;os. ilii.. \^V.:on county, C 031, 5800, R 677; 
LakeCiTT. K Iii. 

iTC. ApifiH tiil>ero>ii. y.^-z.h. L.,ki* C;:v. H STO: Duval county, COS; 

'J''.. Plia^efthm peroinii<. W.^.:, I"»^ta; ^vurty, C 1S70>. 

-•-'. Pha<^olii< >ixiiianis. N.:::. M.u:.>. r. Lvur-:y. II 4Sl: Duval county, C 
wT>" ; I L i ia z K ■ V t r. C iV' 5 : H •.' r :: a r..; .> couniy . H 4S2. 

■J'-'J. Phaseolus helvuliis, L. I>v.v.-i. cvi::-:v. r o;<\. o'Oi. 

::: ;. Phas«olii« iiiiilHi:atii«:, H:.::. l>i:.air. X 2:»4S: Duval county, C 5788. 

.r^'. Pha*«enliis smihuiloliii>, i\ .1. Like City. X 2.V>5, H 433. 

■J '■.. PhaM'olii^ luxiatn*^, L. Ma::A:t>t\ S ;^'o: Su^nir Loaf Key, P 42. 

L :. Vijjiia Iiitoola, Lri.tb. I:*/i..\:: Kiver. C iV.S: Daytouia, \V500; Titus- 
T;:.r. X '2'2i*:: V^\\n V.oA.±. H "i-i. o49: Curler/c 5174; Long Key, 8 
'i>-: Eau Galiie. C TCTO vnr. ■:•. .•'.>»: ''"■■«' ("-i : , S. 

irV-. Cajaiiii*^ iiidiciis, sij re:*;. ,u : si-u, K iCv»: E.liott'p Key, Swingle; Sugar 
Ixaf Key. P 3C*. 

iT. ■. Krytliriiia herbai'p:i, L. .ItiTer^^n county, H 430: Lake City, R 120, 
H 4:j2: EusliP. X 1T:). li;S. 11 4:^,1: Paim Boaoh. H 433; Daytonia, W 
4.>: MiaiLi. P L^>7. 

ry/;. r:it<iria iiiari;iiip, L. Duval cmmry, C ''TO: EusUd. N 95G, II 389; Levy 
o^'^r-ty. H OCfJ: Pv»:k county. K S7. 

Xl. C'friitro>oiiia virgin fail a, Bi-r.th. .ToiTorsv^n county, II 377: Madison 
oo'jr.ty, H 37S: SuTranee county. H :>>:?: Duval county, C 671: Eustis, 

H .'Wi: Lake City. K U'.o; , K IK'4. The following are var. angvA- 

tifhlifi: Eusti3, H .3SJ: Suwanoe county, H 351: Lake City, R 1100, 
ll.V;. H 379. 

''/*2. Ampliir-arpaea monoioa, Xutt. Lake City, R 103. 

rj a Oalartia crrecta. Vail. Walton county, C OSO. 

:u\. Galactia ciibensis, HBK. Cape Romano, S £07; Upper Metacumbe 
Key, C C74*, 5i342: Rapged Keys, W 322. 

3.-^. GahK'tIa piIosa« EJl. Tallahassee, X 2347; Jefferson county, H 4.^: 
Madihton county, H 4r>2 : Suwance county, U 453: Lake City, R 114, 991, 
II 440. 441, 447: Alachua county. II 443. 446, 450: Marion county, H 
445; Citrus cuunty, II 444: Eustis, H 440; Hernando county, H 442; 
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Jupiter, C 3557; Palm Beacb, U HB. One group of spedmeDS has tbta 
leaves, and aleuder, Qetirlf glabrous mlloreeceace, aod young shoots. 
The other group has thick reticulated ieavea, and infloreacence, and 
young ehoots densely pubescent, the formpr not so slender. 
30C. Var. augustifulia, T. i G. Citrus county, 11 451; Cocoanutgrove. 

H 155. 

307. Galactia mollis. Mictis. Suwaoee county, H 436; Lake City, H 135; 

Eustis. N 919. 

308. Galactin fluridnoa, T. & G. Alachua county, IT 434 (small-leaTed 

form) ; Tampa, N 2474 ; Key Largo, P 179: Boca Ciiica Key, P 108. 

309. Galactia msciculata. Vail. Tampa, N 2JS0. 

310. Galaotia glabella, Micbi. Columbia counly, H 431; Dut-nl county, 

678: Eustis, N 542, 1091, H 437, 4.38; Merritt's Is., C 5727; Daytonia, 

W476. 
SIl. Galactia elllottil, Nutt. Duval county, 031, SGQl; Lake City, R 112; 

Eustia, H 456, 457; Tavares, R75; Polk county. R 80, 1407. 
812. Caiiavalia obtusifull.-t, DC. Indian River. O 682; Palm Beach, W 

495, H 361, C 5522 ; Good Key, 8 255 ; Sugar Loaf Key, P 71. 
313. Piscidia erythriua, L. Key West, 5GjC; Elliott's Key, W 312; 

White Horse Key. H 231 ; Ramrod Key and Jewfish Key, C 085. 
S14. Ecastupliyllum brownet, Fers. Indian River and Lake Worth. C 

705*,5.391; Palm Beach, II 425. 426, 427, 430; NuwRiptr, H 428: Lemon 

City, W 295; Old Rhodes Key. C No. C; — . 8. 

315. Baptlsia lanceolata. Ell. Du Fuoiak, R 671; Lake City,R85. Apa- 

lachicola, C 689. 

316. Baptisia lecontei, T. A G. De Funiak, R 676; Columbia county, H 

355; Duval county, C 694; Citrus county, H 356; Hernando county, H 
357. 

317. Baptisia calycosa, Canby. Walton county, C 699*, 5809- 

318. Baptisia leucautlia, T. & G. Jefferson county, H 358. 

31fl. Sopliora tomentosa, L. Indian river, C 704; Merritt's Is., 5721; 

Tampa, R 1112; Lprooo City, H 519. 520. 521. W 289; - — -, S. 
.^30. Cercls canadctisl^t, L. JefFerson county, H 385; Lake City, 11 381. 

321. Taiuarindiis ludlca, L. Key West, S 34S; Sugar Loaf Key, P 08. Es- 

322. Cas§ia occldetitalU, L. Madison county, U 362; Lake City, H 363; 

Eustis, N 1726. 

323. Cassia tora, L. Madison county. H 364; Lake City, N 22.30. R 83, H 365. 

324. Ca»i)sla liguatrlna, L. Clear Water, R 90; Eustia, N 1720; Jupiter, C 

6544. 

325. Can-sla Iiahaniensis, Mill. Miami, P 243; NoName Key, C 70B, 6630; 

Sugar Loaf Key, P 72. 

326. CaSHia ctaama«iLTi»«ta, L. Buwanee county, H 368; Duval county, C 

711; Alachua county, H 367; Eustis, N701, H360; Miami, P 215, 

327. Cassia aspera, Michx. Lake City, R 96; Levy county, H 371;EuBtia, 

N 1717 ; Palm Beach, H 370; New River, H 309. 
33. CaSNia depressa. Poll. River Junction, N 2571, C 5930 ; Lake City, H 
372. 

329. Cas»ia grammica, Spreog. No Name Key, C 5510, S 194. 

330. Cassia filmpsoni. Poll. No Name Key, P 110; -, B. 

331. Cassia muUfpInnata, var. nashll. Poll. River Junction, N 2.577; Jef- 

ferson county, H 373; Palm Beach, H 374; New River, H 375. 

333. Kramoria lanceolata, Torr. Walton county, 527; Eustis, N 405, 

H 133, 134, 135; Hernando counly, H 130: Polk county R 726. 
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333. Gledttschia triacanthos* L. Suwanee county, H 158; Kissimee, R 

1359, in part. 
331. Caesalpinia pauciflora, B. ft H. Big Pine Key, C No. D. 
335. Caesalpinia bonduc, B. ft EL Indian River, C 713; Palm Beach, H 

359, 360, W 265 ; Raccoon Key, P 102. 
.a36. Parkinsonia aculeata, L. Key West, C 712 A. 
:^37. Mimosa stri^llosa, T. ftG. Eau Gallie, C 717, 5701; Eustifl, N687, 

H 474; Levy county, H 473. 

338. Schrankia floridana, Chapm. Suwanee county, H 508; Eustis, N 

1838. 

339. Schrankia angustata, T. ft G. Jefferson county, H 510 ; Lake City, 

H 513; Duval county, C 719; Levy county, H 511; Citrus county, H 
512 ; Eustis, N 483, H 514. 

340. Schrankia horridula, Chapm. De Funiak, R 236; Suwanee, H 509. 

311. Pithecolobium unj^rnis-caii, Benth. Palm Beach, W 226, H 484, 485, 

486; Miami, R 942; Sugar Loaf Key, P 53; Meyers, W 200; Key West, 
C 5614; Ragged Key, W 313; Key Largo, C 720; Biscayne Key, W 268; 
Sanibel Is., S 300. 

312. Pltliocolobium {HTuadaluponse, Chapm. Bahia Honda Key, C 721. 
.'U3. Leiicacna ^lauca, Benth. Miami, H 470; Key West, C 7166, S 351. 

314. Acacia farnesiana, Willd. Sanibel Is., S 297; Pensacola, R 1157; Key 

West, C 716*, P 5; Boca Cliica Key, P 107; Cudjoe Key, P 91. 

315. Lysilonia latisiliquay Bonth. Boca Chica Key, C 716a ; Key Largo, 

P154. 

316. Desmanthus virgratiis, Willd. Little Pine Key, C 725. 

317. Neptunia floridana. Small. Eustis, N 686; Sarasota Bay, S ; Miami, 

C 58:>0 ; Biscayne Bay, C 726. 

CALYCANTHACKAE. 

318. Cal.vcanthiis laevi^atiis, Willd. Kissimee, R 1359. It is doubtful 

if this is indigenous in this region. 

ROSACEAB. 

.?i9. Clirysobalainis oblonj>rifoliu.s, Michx. Madison county, H 577: 
Lake City, R 1363, H 578; Eustis, R 210, N 734, H 575; Eau Gallie, 
C5779; Indian River, C 727; Glen St. Mary, R 631; Polk county, R 13; 
Clearwater, R 380 ; Lemon City, H 576. 

350. Chrysobalanus icaco, L. Indian River, C728: Palm Beach, H 579; 

Now River, C 5815; Miami, P 247; S. Fla., Swingle; , S. 

351. Primus iimbollata. Ell. Jefferson county, H 563, 564; Columbia 

county, H 561; Lake City, R 624, 1268, H 562; Duval county, C 731, 

5603; Eustis, N 1174, H 560. 
3r)2. Primus serotina, Ehrh. Jefferson county, H 557; Lake City, H 550; 

Eustis, H 558; , N (label lost). 

.353. Prunus caroliniaua, Ait. River Junction, N 2375; Duval county, 

C738. 
354. Prunus sphaerocarpa, Sw. East of Everglades, C 738*. 
.T)5. A$rrinionia hirsutii, Bickn. Lake City, R IS. 
:J.V). Ajfrinionia uiicr<H*arpa, Wallr. River Junction, N 2395; Lake City, 

R i:fi6, H 5ffl; Citrus county, H .')94; , R 410. 

:\yi. A^crinioniai iucisa, T. & G. Madison county, H 587; Lake City, R 

19 ; Duval county, C 5753. 
358. Frasini'i'ia inclica, Andr. Jackson county, C TSO. 
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i, llnltns vlllosus. Ait. Jefferson count;, n S80; Columbia county, II 

5S1 ; Lake Cit;, U 582. 
). Rubus cunoifulius, Pureh. JefferHon county, H 586; Lake City, R 11, 

H 5Si; Duval county. C 791; E. Fla., H 583; EuBtia, H 385. 
1. Rubus trivlnlis, Michs. Lake City, R 10, 12, G55, 10G4. 
I. ICo»a carullna, L. Columbia county, H 555; Lake City, R 11, H 553: 

Duval county, C 791 ; Euatis. N 1G95. H 55i. 
I. Rosa riibt)*luosa, L. Lev; county, U 556. Well eatabliabed. 
L. Rosa laevigata, Michx. Duval county, C 799. 

i. Cratnegiia Hpatluilata, Micbi. River Junction. N 2380, C 802, 5989. 
!. Crataee^iis aitilfolin, Michx. Apalachicola River, CBOti; Iliver Junc- 
tion, N 2396, C 5933; Hernando county, H 505. 
r, Crataegus arliorescens. Ell, Chattahoochee, E 5937; EUaville, E 

1083; Columbia county, H 560. 
i. Crataegus rotniidifolta, Borck. Riv^r Junction, NS379; Quiocy, N 

2568; Jefferson county, H SCS: Lake City, H 371. 
). Cratact^UB tlava. Ait., var. Integra, Naab. Euatis, N 1113, 1974, H 

567 1 Hernando county, H 568. 
}. Crataegus glaixlulosa, Michx. River Junction, C 5832; Madison 

county, H573; Lake City, R 9, 509. 1265 in part; Duval county, C 811; 

GainBBvllle, C 811*. 
L. Crataegus i>arvlf«Ua, Ait, Lake City, R 8, N 2172. n 570. 
i. Pyriitt aogusti folia. Ait. Tallahassee, N 3366; Jefferson county, n 

588. 
373. PjTHS arbutifolia, L., var, crjthrocarpa, Chnpm. Jefferson 

county, H 592; Lake City, R 17, 610, 1356, H 590: Duval county, C 

815*; Eustia, W 374, H 589; Hernando county, H 591. 



374. Itca virginica, L. Columbia uouuty, H 598; Duval county, C 831; 
Euatis, N 304, H 597. 

375. Hydraugea radiata, Walt. Curtisa (1375), 

376. n.vdraiigea qiierolfolia, Bartr. Aepalaga, C 833. 

377. Deoiiiiinria barttata, L. Tallahassee, N 235j: Columbia county, IT 
596 ; Lake City. R i. H 505 ; Duval county, C 835. 



. Pentboniiii sedotdes, L. Tallahassee, N 2359. 
. Bryoiili^lUiiii talyciumii, Salisb. Key West, C 877*. Spontaot 
near dwellings, 

DROSERACKAB. 

. Drosera iilteniipdia, D, i. II. Eustia, N 5.13; Polk county, R 56. 
. Drosera rnitlllaris, Poir. Lake City, R 51, 55, 

405, H COO: Levy county, C 599. 
. DroBcra brevifolia, Pursh. Duval county, C ( 1ST6). 

UAMAMELACEAB, 

, EtamameHs vlreiniea, L. River Junction. N S385; Jefferson c 

H COS; Lake Cily, R 3. 547, 1088, 1352, H ti03. 
, LIquidainbar styraeillun, L. Jefferson county, U OOl ; Lake City. R 

2, H 001 ; EuBtis, N 860, H COS. 



iBtiB, N 943, 



.unty. 



385. Rllizophora mangle, L. Palm Beach, H 613; Lemon City, H CIS; 
Indiao River, C 912; Miami, R 911 : Tampa, R 72: Palmetto, N S412 ; 
Torch Key. C5J3a; Mangiove Key, PIG; — ,S«to«\«-, ,%■«». 
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COMBRETACEAE. 

3S6. Lagrunoiilaria raooinosa, GaertD. Merritt's Is., C 913; PalmBaich, 
H GU: Manatee, S; Indian River and Biscayne Bay, C 5180; Ragged 
Key, W 272. 

387. Coiiocarims orccta, Jacq. Merritt's Is., C 945, 9i5*; Palm Beicb, 

Swingle, H 615, 010, 617; Miami, C 5470; Ragged Key, W 331; Key 
West, P 14 ; , Swingle. 

388. Var. seriirea, DC. Tampa. S ; Meyers, W 194 : Saddlebunch Key, Pfi 

389. Terintiialia eatappa, L. Boca ChicaKey, C 946, 5627. Probably not 

wild in Florida. 

390. Tcrniiualia buccras, B. & H. Elliott's Key, C 916*, 5151. 

MYRTACEAK. 

391. Kii^rciiia clichotoina, DC. E. Fla., C 982; , S. 

392. Ku^ciiia confiisa, DC. £Iiiott\s Key, C 983; Key West, 5626. 

393. Ciig^ciiia ^arbcri, Sarg. Miami. C 5841. 

394. Kii^euia hm^ipeH, Berg. No Name Key, C No. E, S. 

395. Cii^eiiia axillaris, Willd. Indian River, C 981; Palm Beach, Swingle 

120, H619; New River, H 0*20: Charlotte Harbor, W 165;Tamp«,8; 
Meyers, W 197; Key Largo, C 5455; Panther Key, S 259, berriee too 
large for thin species. 
390. KiiKreiiia biixifolia, Willd. Indian River, C 985; Miami, C 5461; — , 
Garber (1377). 

397. Cal.vptraiithes oliytraoiilia, Sw. Elliott's Key, C 5452; Big Fine 

Key, S 149; Key Larjjo, P IC:}. 

398. Psiiliuiu gruayava, Raddi. Coooanutgrove, H 618; Indian River, C 

987*. "Spontaneous in old lields." 

MELASTOMACEAE. 

399. Klioxia inariana, K Jefferson county, H 0.30, C32: Lake City, 11633: 

Du^al county, C 5754: Eustis, N 80.3. H 031; Hernando county, H 611. 

400. Klu^via lanceolata, Walt. Lake City, H 630; Duval county, C 935; 

Eustis, N023, H 038; Citrus county, II 037: Polk county, R 1377. 

401. Kliexia fioritlaiia, Nash. Eustis, N 1218; Hernando county, H 635. 

402. KlH*xia stricta, Pursh. Jefferson county, H 628, 629; Duval countv, 

N 2317. 
40:$. Kliexia glabella, Michx. De Funiak, R 179: Jefferson county, H GST; 
Lake City, R 1321, 1322; Duval county, C 5095, R 505, N 2245. 

404. Rhexia ciliosa, Michx. Lake City, R 975, H 025; Duval county, C 939, 

5089; Eustis, H 022: Marion county, H 024; Cilrus county, H 623; 
Hernando county, H 020. 

405. Rhexia serriilata, Nutt. Lake City, R 500; Duval county, C 910; 

Eustis, H 021. 
400. Rhexia liitea, Walt. Glen St. Mary, R 034. 

LYTHRACEAE. 

407. Ainmaiiiiia latifolia, L. Titusville, N 22S8: Indian River, C 919: 

Palm Beach, H 0.39, 040; Key Largo, P 183. 

408. Aniinaunia huinilis, Michx. De Funiak, C 5901; Lake City, R 201; 

Indian River, C 947. 

409. Ly thrum alatuiii, Pursh. Duval county, C 053; Eustis, H 641, N 1217. 

410. Lythrum flagellare, Shuttl. Citrus county, H 042; , S. 

411. Lythniiu Hiieare, L. Palm Beach, II 043. 

412. Nessaea vertlcillata, HBK. Lake City, H 044. 
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;13. ProH^rpInaca palnstrls, L, JeSerson caunty, HG06; Duval count>', 
C8S9. 
Prose r pi napa pectinacen, Lam. Jefferson county, H 608; Duval 
county, C 990; Lake City. R 132; Eustia, N 1089, H 609; Polk county, 
R 124, 1427; New Rirer. H 607. 
, Mjriophyllmu heterophjlliim, Michi. Lake City, R 125, H 611. 
Blyriophyllnin scabratuiii, Michx. Euetia, UGIO. 

O.N AG RACE A E. 

. Ganra an trust ifolla, Michx. .lefferaon county, H 670; Ijake City, R 

212, H 673; Alathua csjuoty, H G72: Eualia, H C71, N 1464; Clear 

Water, R 451. 
. Gaiira flllpe»<, Spach. River Junction, N2}78, C 0003, 
, Oenothera bieuiiia. L. Madieoc county. H 671; Lake City, R 132, 

H 1)70. 672. 
. Oeiiolliera biimlfusa, Nutt. Eau Gallie. C 5730: Sea Breeze, W 508; 

E. Flft., C 905*; Palm tirach. W 419, H 073; — -, B 31. 
. Oeiiotliera sinuatn, L. JttTerBun county, U 075; Lake City, R 133. 

651; Alachua county, H67fi; Eustia, N a2o, H 074. 
. Oeiiotliera frutlCDKa, L. Jefferson county, H 677. 
. Oeiiolliera liiiearl»<, Michi. Aepalaga, C 909; TallabaBsee. R 1S3. 
, JuHKiaen leptocarpn, Nutt. Talbhattsee, N 2401; Madison county, H ' 

078; Lake City. R 127 ; Doval county. C 914, R 134 ; Euslie. N 3J5, H 

679 ; Calooaa River, C 915 * , 
. Jii.ssiaea peruviana, L. Euatis, N 733; Tavares, R 131. 
, Jussiaea HullVntlcosR, L. Pensacola, O 591B. 
, Justtinea tieeurreiis, DC. River Junction, C 5983; Tallahassee, N 

2400. 
. Ludwigia alternlfolia, L. TallabaBBee. N 2.-U9. 
. Ludwitfia vlrgata, Micbi. Jefferran county, H 045; Lake City, R 

219,HC48; Duval t-ounty, C 913, 919; Eusli8,N750; H647; Baaford, 

R; Tavarea, R 1321; Polk county, R253; New River, H 616; Tampa, 

R 1141. 
. Ludwlgia hlrtella, Raf. Walton county, C 920. 
. Ludwigia linearis. Walt. Lake City, R 257; Bt. Mark'i, X S340; Mc- 

Clenny, C 6007; E, Fla„ H CmO. 
. Ludwigia linltolia, Poit. Duval county. C 022; Eustis. N 1240; Her- 

nanilo county, H 649. 
■ Liudwi^a ryllndrk-a, Ell. River Junction. N 2390; JefferBon county, 

H651. 
. Ludwlgia plloaa, Walt. Lake City, R 129, 259, N 2191, H 6o2; Euatis, 

N lOtl. 
. Lndwigia sphnerovarpa, Eil. Washington county, C 925, 
. Ludwlgiu capltata, Michx. Madison county, H 656, Lake City, R 

126.978, H658; Eau Gallie, C 027; Levy county. H 657; Eustia.NifiO, 

H 653, 654, 655; Polk county. R 130, 1424; Tavares. R 232; Manatee, 

8 115. 
, LudwiETia alata. El!. Duval county,C929; Turkey Hammock.Blli; 

Lake City. N 2502 ; Palm Beach, H C59; Clear Water. R 592; ,8, 

, Ludniga mivrocarpu, MIcbx. Duval county, C 9,10; Alachua county. 

H663; CitcuB county. H 6(14; Santord. N 22-.8; Eustia. N2136; Jupi- 
ter. C Sola; Palm Beach, H 062; New River, H &30, 061. 
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*i 12S5. Jil^ H •»:. '>3i': LfrTT Tz^^ij. H «g: Easts. X 4:7- H 6E5: 

P*.s. i>t*^i. 'A* aCG. H CTI. CT-S. 'rT':. CTT: MiftEcL C 5^1* 

tl'i. Pirf«|ti#rtia rarv^liniana, Uri. Jr5«r97c cc^sctj. n '77?: LakeD;j.S 
V^,. LIT. ->>;: D-Ta. -jr.-jr^j. c >!•: Easus, Xft>3w H •TTs: Polcococ;?. 
H 1.'^: La 0>§va Is.. 3 'if^^: Miaz::. P f'>>: L^tt coo£ty. H €S0. 
Hi, Var. i; la bra, LVb. £-■?:;■. X ^"5: : CoeoacaXgrore. H C&L 

I&5. Tumem ulmifolia, L. Kej West. C 5r::i5T. Escaped. 

P A •» ; F LO S A CH.« E. 

t^", Fa^«^iflora irif;timata» L. Jefersj:: couctr, H CS3: Madiaoc eoQEtr. 

H ^>»1: Laic*: Ci^'r U Cv^: Dura! eojuty, C 5^1: Enni*. X 111. He&L 
liT. Pa«»f»iflora Itit^ra, L. Lake Citv. R 1^15: Citrus oountv, H egT: C^tai 

Wavrr, K *•>;. 

11%, PaA<»iflora ^iiilMTOHa, L. Dural countv, C 973: Ten Thousand lilaDit. 

S SS^/j: Upper MetacuiLbe Key, C 5*^11. 

4S1>. Pa*tMfl€ira ari^iiMirolia, Sx. Palm Beach, W 33a. H 6SS: CipeMaii- 
Ur, C 1^74 : K^v Largo, P US. 

tT/j. f'aHHiflora niiiUi'lora, L. Upper Metacombe Key, S 491: KeT Lai^ 
P 1^1. 

i.>L Cark^a papaya, L. Palm Bf-ach. C5G.3L H €83: Miami. R 831: Hilit- 

\xjro River, C 070; Turkey HaEi^mock, S: Sugar Loaf Key. P33. 

CCCUFlIilTACEAE. 

4i}2. Mirlotliria pondiila, L. MadisoD county, H G96: Eustis, N ISTi: 
Palm lieach, II r/J): IIf?rnacdo county, H G91: Lake City, H GBG. 

1.7;. .MifhitJiria iiaHliii, Small. Palm Beach, U 691, 692: Miami, P 216: 

Tampa, N 24^:9; , Batos. 

451. >1<'lolliria cra.ssHblia, Small. Dural county, C 5738; Eustis, NSC5. 
H CM, 

l.Vi. Moiiiordic^k C'liarantia, L. Lake City, H 6S9. Escaped. 
J.V;. Lai;4;iiarfa viilji^ariH, Ser. Levy county, II G97. Naturalized arouod 
fXindH in hi^^h pine woods. 

BEGONIACEAE. 

•i.'iT. fU*(;ofifa. An undetermined species is well established around Lak^ 
City, N 21bl, n C'ja. 

CACTACEAE. 

■ 

•ir»H. Opiiiitia viil^^arlH, Mill. Madison county, H 701; Lake City, H 7(Kl 
459. Opiiiitia raiiiiosqiiii, Engelm. Jensen, R 951; Eustis, N 1867, H 70S. 

UMIiKLLIFKUAE. 

iiVh llydroootylc boiiarloiisis. Lam. Pen sacola, C 5922. , 

4t;i. Ilydrorotyle uiiibellata, L. Jefferson county, H 719; Lake City, K 

140, 1072, laCl, H 717; Duval county, C 991, 5676; Eustis, N 351, H 

715; Ijevy county, H 718; Palm Beach, H 710. 
402. Ilydroc'otyle raiiiinriiloides, L. Apalacbicola, C 5888. 
iikU lly<lroroty]o intorruptii, Muhl. Columbia county, II 723; Lake 

City, N 2185; Palm Beach, C iuMG. 
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46L Hydrocotyle repanda, Pers. Suwanee county, H 720 ; Lake City, H 
721; Duval county, C 988; Eustis, N 587, H 722. 

465. Crantzia lineata, Nutt. Duval county, C 993. 

466. Sanicula canadensis, L. Tallahassee, N 2362; Madison county, H 

731; Lake City, R214, N 2244, H 730; Duval county, C 994. 

467. Eryngiuni yuccaefoliuni, Michx., var. Hynehaetum, Gray. Madison 

county, H712; Lake City, R 138, H 713; Eustis, N 1487; Hernando 
county, H 714. 

468. Eryngrium yirgratnm. Lam. Walton county, C 1000; River Junction, 

N2573; St. Mark's, N 2539; McClenny, C 6008. 

469. Eryngrium ravenelii. Gray. St. Mark's, N 2537. 

470. Eryngium mettauri. Wood. Duval county, C 998*. 

471. Eryngium aromaticum, Baldw. Lake City, N 2191, R 141 ; Hernando 

county, H 707 ; New River, H 705, 706. 708. 

472. Eryngriuni baldwinii, Spreng. Jefferson county, H 709; Suwanee 

county, H 710; Lake City, R 139, 142, H 711; Duval county, C 5414; 
Eustis, N 1874, 545; Indian River, C 1002; Kissimee, R 1.355. 

473. Cicuta maculata, L. Duval county, C 1030, R 144; Eustis, N 10^, 

H728. 

474. Apiuni leptophyllum, Muell. Duval county, C 1034*. 

475. Leptocaulis dlvaricatiis, DC. Suwanee county, H 724 ; Lake City, 

R 145; Duval county, C 1036; Eustis, N 392. 

476. Discopleura capillacea, DC. Jefferson county, H 726; Suwanee 

county, H 727; Lake City, R 1339, H 725; Eustis, N 837; Palm Beach, 
W413. 

477. Tliaspium pinnatlfidiiniy Gray. Jackson county, C 1023. 

478. Angrolica dentata, Chapm. Aspalaga, C 1014. 

479. Tiedemannia ternata, C. d; R. Apalachicola, C 1010. 

480. Tiedemannia teretifolia, DC. Duval county, C 1011, N 2596; Lake 

City, R 140. 

481. Daucus puHillus, Michx. Jefferson county, H 729; Lake City, R 143. 

482. Chaerophyllum teintiirieri, H. & A. Duval county, C 1039. 

483. Cliaerophyllum sativum, Lam. Sister Islands, C 1040. 

ARALIACEAE. 

484. Aralia spinosa, L. Madison county, H 746; Lake City, R 220, H 742, 

743; Eustis, N 1250, H 74i, 745. 

CORNACEAE. 

485. Comus sericea, L. Tallahassee, N 2517; Hernando county, H 7.34. 

486. Corniis microcarpa, Nash. River Junction, N 2589; Lake City, H 

733; Eustis, H 732. 

487. Cornus ilorida, L. Jefferson county, H 735; Lake City, R 5, N 2159, 

H736. 

488. Nyssa caroliniana, Poir. Tallahassee, R 176; Jefferson county, H 738; 

Madison, H 739; Lake City, R172, 171, 6, 972, N 2ia3; H 7iO, 741; Du- 
val county, C 1061, 5787; Hernando county, H 7,37; , S 27. 

489. Nyssa capitata, Walt. McClenny, C 5976. 

CAPRIFOLIACEAB. 

490. Sambucns canadensis, L. Jefferson county, H 748; Lake City, R 

937, H 749; Duval county, R 156, C 1082; Eustis, N 377, H 747; Polk 
county, R 155, 1404. 

491. Viburnum niolle, Mx., var. toinentosuiii, Chapm. River Junction, 

C 5396, N 258G; Hernando county, H 761. 
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492. Yibiirniini nuduiDy L. Jefferson county, H 751 ; Lake City, R IM, 157. 

1069, H 765, 756; Duval county, C 1086; Eustis, N 269, 1016, 1617. 

403. Viburniini primilbliiiiiiy L. Jefferson county, H 753; Lake City,B 
154, 158, H 752. 

494. Vibiiruuiii obovatum, Walt. River Junction, N 2593, a large-leaved 
form ; Columbia county, H 757; Lake City, R 153, 971 ; Duval countj, 
C 5744; E. Fla., C 1087; Marion county, H 758; Eustis, N 1492, H759; 
Hernando county, H 760. 

405. Lonicera Neiiipervireus, Ait. Madison county, H 750; Lake City, B 
988; Eustis, N 246; Hernando county, H 751. 

496. Lonicera japoiiica. Ait. Duval county, C 5809. ** Spontaneous in 

moist thickets." 

RUBIACEAE. 

497. Exostema oaribaenni, R. & S. Upper Metacumbe Key, C 1132, %05: 

No Name Key, S 161. 

498. Ptiickneya pubeiis, Michx. Quincy, C 5877; , C 1131. 

499. Hoii8tonia rotuuclifollay Michx. Jefferson county, H 819; Lake City- 

R 57, 1090, 1340; Eustis, H 820; Levy county, H 818; Sea Breeze, W" 
500; Palm Beach, H 816; Merritt*s Is., Bates; Hernando county, H 817- 

500. Hoiistoiiia augriistifoliiiy Michx. Argyle, C 5933; Levy county, 

821 ; . S. 

501. Var. filii'olia. Gray. Biscayne Bay, C 1137*; Cocoanutgrove, 

5484. 

502. Olclenlaiulia gloiucrntay Michx. Lake City, R 196; Duval county, 

C 5807; Eustis, N 1282, 782, H 769; Titusville, N 2304; Rockledge, C 

5732; Citrus county, H 771 ; Hernando county, H 770. 
5'j3. Pentocloii lialeiy Gray. Citrus county, H 804; Inverness, C 5975 5 E. 

Fla., C 1135: Eustis, N 15G0. 
504. llainelia patciiN, Jacq. Indian River, C 1128; Eustis, N 1278; Cutler, 

C 5500; Sugar Loaf Key, P 27. 
5a'). Catcsbaea parviHoray Sw. Bahia Honda Key, C 5633, No. B. 

506. Uanclia aciileata, L. Palm Beach, C 5400, W 205, H 800, 801, 802; 

Lemon City, H 799; S. Fla., Swingle; Charlotte Harbor, W 164: Pavil- 
ion Key, S 200; Ragged Keys, W 314; Upper Metacumbe Key, C 1129; 
Sugar Loaf Key, P 32. 

507. Genipa cliisiaclblia, Griseb. Lemon City, H 796; New Found Harbor 

Key, P 81; Key Largo, C 5')a3; Ragged Keys, W 315; Indian Key, 6 
207 ; Bahia Honda Key, C 1130. 

508. Ccplialauthus occidentalism L. Jefferson county, H 811; Lake City, 

R 202, H 810; Duval county, C 1118; Eustis, N 679, 892, H 808; New 
River, H 809. 

509. Moriiicia roioc, L. Jupiter, C 5548; Lemon City, H 805; Miami, B 

945; Caxinibas Is., S 264; Sugar Loaf Key, P 70; Upper Metacumbe 
Key, C 1120. 

510. Giiettarda Hcabra, Lam. Biscayne Bay, C 5492. 

511. Guettarcla elliptica, Sw. Upper Metacumbe Key, C 1125. 

512. Erithalis fruticosa, L. Palm Beach, C 5365, W 440, H 803; Big Pine 

Key, S 334; Lower Metacumbe Key, C 1127. 

513. Cliiococca raceniosa, Jacq. Duval county, C 1121; Cape Canaveral, 

C 5705; Palm Beach, H 812; S. Fla., Swingle; Sugar Loaf Key, P58. 

514. Var. pa rvi folia. Gray. Lemon City, H813, 815; Cocoanutgrove, W 

354, H 814. 

515. Psychotria iiiiclata, Jacq. Palm Beach, C 5380; Lemon City, H 798; 

Halifax River, C 1121*; Indian Key, S 232; Key Largo, C5501. 



PnVTOLOGY AND THBRAPEDTIC3. 129 

Psyi'liotria tentiifolla, Sw. iDdian River, C 1123-, Jupiter, C 5ii36: 

Palm Beach. C 1(S2; Key Largo, P li"!). 
4S17. Struiuptia luaritiina, Jacq. Shore of kev in Sueai Loaf Sound, O 

1134. 
ei8. Eriiodea littoralis, Sw. Indian River, C 1117; Palm Beach, Swingle, 

H 767, 768; Sanibel la., W 193; Boca Chica Key, C 5698; Loog Key, S 

305; Sugar Loaf Key, P M. 
, Mitchella repeus, L. Lake City, R 201, 1070, H 807 ; Marion county, 

H80G. 
Rit-hardia scabra, L, Jefferson county, H 763; Lake City, R 191; 

Duval county, ClllSa; Euatia, N 391, W 515, H 764; Cilrua county, 

H7G2: Tampa, R 1131. 
Richardla brasillcnsis, Gom. Eustis, N 730, 1939, n 765. 
. Speriiiavoce glabra, Micb:(. Miami, C 1109. 
. Spermacoce tenuior, L, Key Weat, C 1111. 
Sperniacoce parviflora. Gray. Levy county, H 773; Euatis, N 208; 

Indian River, C 1113; Palm Beach, H 772; Polk county, K 199, 1381; 

Jupiter, C5549; Cocoanutgrove, H77J; No Name Key, P 122; ,85. 

Sperioacoce jMidooepliala, Hemal. Biecayne Bay, C 1111; Miami, P 

225; Oocoynutgrove, C i}48l. 
. DIuilla virgiuiuua, L. Columbia county, 780; Eualis.N 1275; New 

River, H 78. 
, Diodia tetra^ona, Walt. Jefferson county, E 782; Lake City, R 197, 

N22H, H783; , S. 

. DIcMlIa hlrsiita, Pursh. Jefferson county, H 77G; Lake City, R 195, H 

778, 779; Eustis, N 1.31fi, 729, H 77.1, 777. 
, Dlodia teres, Walt. Jefferson county, H 786; Dnval county, C UlGj 

E. Fla., H 781; Euatia, N 1587, H 785; Polk county, R 198. 
, Galiiiiii pnoNiim, Ait.,var. pmictieulONum, Gray. Jelfertton county, 

H 795: Buwanee county, H 793; Lake City, R 215, H 791; Eustis, N 

1383, H 792; Levy county, H 791. 
, Galliiin trillduni. L. Eustis, H 7Se. 
, Gulhim imllloruni, Michi. Columbia county, H 787; Lake City, R 

217. 
, Galium hiRpiduhini, Michj. Duval county, C 1090; Eustis, H 789, 

N 1232; Palm Beach, W 142, H 790, 



, L. Merritt'Ble., C 1142; Columbia ( 



. Elephaiitopiiit tomentONiis, L, Tallahassee, N2328; Lake City, R 

C57, 7iM; Alachua county. H 923; Eustis, N 1G57, U 921; New River, 

H 922; , R 112; , 8, 

. Vernoiiin altl3)<iinia, Nutt. Columbia county, H 1115; Marion county, 

H 1116; Eustis, N 911. 
, Vernouia anKUHtill>lla, Michi, Jefferson county, H 1111; Madison 

county, H 1114; Lake City. R 355, 1281, 13C1, H 1113; Eustis, N 1S89, 

H 1112; Duval county, C 1157. 
, SclerolepU vertivilluta, Casa. Jefferson county. H 1009; Suwanee 

county, H 1069. 
, Ag^eraliiiii litturale. Gray. Jen-fiph Key. C 5I1G; No Name Key, S 

S)6; Boca Chica Key, C 1163; Key West. P 12. 
—9 
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510. Hartwriglitla floridana. Gray. McCleony. C 6006. 

541, Miknnia scandeus, Willd. Coluabift count?. H 1036; Lake Cltr.ll 

3I3.H1031: Levy county, H lOM; Eustis, N 867, H 1038; PalmBfaoh, 

W 239. H 1M9. 1033, 1035, 1037; No Xame Key, C 1213*; Upper M-:U 

cumbe Key, P 136. 
5*2. Bupatorium heteroclioum. Griaeb. LiKtium Vitas Kny, C llOi*. 
543. Eupatoriuin couvzoides, Vabl. Cape Sable, 8 215; Key Laigo. P 

19G. 
5U. Enpatorfiim piirpureuni. L. Eustis. N 2I1S. 
515. Knpatorluiii coruiiuplfitUiim, Willd. Columbia county, HOIS; Lake 

City, R 313; Duval couoty, C 1193; -, S. 

616. Eupatoriiim foeuicularci Willd. Lake City. H M6; Duval couDl.r. 

C Uffi; Levy county, H 91-1, Palm Beaub, H 943, 915, 91T; Miami. P 

231. 
547. EapatuHum inlkauioirtcH. Chapm. Indian River. C 1200; Eau fia! 

lie, C 5731; Sanford, N 2279; Hernando county. H 2620; Lemon Cur- 

H 948; Palma Sola Bay, B 133. 
518. Eiipntorium serotfnitm, Michx. Duval county, C 5746; Ormimd) 

Wn3; Eustis. N 1505. 

549. EHpatoriiim album, L. De Funiak, B 180; Jefferson county. H 1)19: 

Suwanea county, H 951 ; Alachua county. H KiO : I^ke City, N 2217, 
R 321, H 952 ; Duval county, C 1190, G012. 

550. Eupaluriiim liyHSoplfoIiiiui, L. Quincy, N £506; Suwaoee cnunt;. 

H fl57; Lake City, R 966, H 958; Duval county. C 119G, 5683; Eu^iif, 
H 953; Alachua county, H 956; Polk countj-, R .'Mo, 1*26; Hernando 
county, H 935; New River, H 954; Euatis, N 422 (var. laeinU<ltiii'. 
Gray). 

551. Eupatorluni tortifoliiim, Chapoi. Madison county, H %9; Lake 

City, H 960: Duval county, C; Eustia, N 1526. 
^2. Eupatorium »<eiiii8erratiiin. DC. WashinKtoncounty.C 1201; Chat- 
tahoochee, C 5992; Jefferaon county, U 961. 

553. Eupatorium tciicrifoliuiu, Willd. Duval county, C 1311 ; Eustb. N 

2263. 

554. Eupatorium rotuudl foil urn, L. Jefferson county, H 964; LakeCI^i 

R 963, H 963; Euatia, N 1688. 2262; Heruando county, H 962; ~ " 
Sola Bay, S. 

555. Eupatoritiin perfol latum, L. Jefferson county. H 967; Lake^ 

R 353, H 905; Hernando county, H 966. 

556. Eupatorium incaniatiim, Walt. Cbatlahoocbe«, C 1197. 
5.'j7. Eupatorium aroiiiatifum, L. Suivance county, U 971; Lake C it;, 

R 341. 413. H 972; E.Fla.,H9G8; Duval county, C 1193; New Rivet, 
H 970: Lemon City, H 909. 

558. Eupatorium coelestinum, L. Suwanee county, H 973; Columbia 

county, H 974; Lake City, R 101; Santord, N 2356; Merritfa Ib., C 
5730. 

559. Eripntorlumauomahim, Nash. Lloyds. N 2515. 

560. Eupatorium villoi^um, Bw. Biscayoe Bay. C 1212: Miami. C 5S39. 
5G1. Uuhnia eupatorioides, L., var. gravilU, fiiecayne Bay, C 1187*, 

5193. 
562. Brickellia cordnta. Ell. Bellair. N 2.'>54. 
663. Liatrls elegaus, Willd. Quincy, N 2570; Lake City, B 308, 333, 10?. 

515, 
. Llatris gpioata, Willd. St. Mark's, N 3542; Duval county, C UK^ 

Heroaiido county, H 1015; Palm Beach, H lUK. 



keLitf. 
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5GS. Ltatritt KracillN, Pureh. Duval county. C 1181; New River H lOSO; 
LemoD City, H 1019. 

5IJti. LiBtris tennifulla, Nutt. Lake City, R 330, 1290 in part. H 1017; Du- 
val county, C 117i; EuBtis, N 2509; New River, H 1018. 

567. Uatrta garberi. Gray. Palmetto, N 3430. 

5G8. Ltatris chapnianii, T. & G. Apalachkola. C 1182; Bellair, N 2517; 
Tampa, N 2473 (var, longlfoHa, Nash). 

569. Ltatris paiiclflora, Pursh. EuatiB, N 1711. 

i>70. Garberia fruticosa. Gray. Tampa, C 11S6. 

571. C'arphephorus pseiido-liutris, Caiia. Apalacbicola, C 1166. 

572. Carphephorufl corynibosua, T. A G. Suwanee county, H 881: Lake 

City, R 323, 1333, H 881; Euatia, H 882; Levy county, H 883; Duval 
county, G 11G8; Tampa, R 1113; Nev River. H 1102, 1103, 1101; Mana- 
tee, S. 

573. Trillsa odoratissima, Cbbs. River Junction, N 2592; Lake City. H 

1101; EuBtis, N15go. 
674. Trilitut panlciilata, Caae. Lake City. R .^0; Duval county, C 11S3. 
576. Ueterotheca laniarckii, Cass. Suwanee county. U 907; Atacbua 

county, H 999; Eustie, N 1718. H 998; Port Orange, W 488; Tampa, R 

140. 

576. OiryNopxiH gram in i folia. Ell. Madiaoa county, H 801; Sanrard, N 
2313; Eu9tHi. H 888; Lake City, R 390; Sea Breeze, W49G; Palm 
Beach, H 889, 890; Manatee, S. 

577. ChrysopsiN argenlea. Ell. Lake City. N 2492, R 338. 401, H SB3: New 
River, H 893. This specimen haa slender radical leaves about a foot 
long and one to two lines wide, and has numerous slender rbizomes. 

■678. Chrysopsis oliganthn, Cbapm. Argyle. 5042; Walton countj, C 

1361; Suwanee county, H 902; , Buckley. 

B79. Chrysopsts lleKuoHa, Nash. Bellair, N 2545. 
W. Chrysapslascabrella, T, & G. Braidentown, S; Hernando county, H 

891. 
i\. Chrj»«ps(8 trichopliyHa, Null. E, Fla.. H 896, 897; Eau Gallie. C 
L364:Santord, R 317; Melbourne. C 57:^.; Eustis, N 123B; Polk county, 
R 317, 1411; Hernando county. H 898; New River. H 895. 

n River, C 13(J4 ; Meibource, C 

683. Chpysopsi.'f niariana, Nutt. Duval countj-, C 6057. 

fiSl. Chrysi>p»)"i goNHyplna. Nutt. Lake City. H 900, R 1311 ; Citrus, H 

901; EuBtiB, N 1.307, H 899. 
£65. Apli>pappa»>divarlcatn8, Gray. Bellair, N255C; River Junction, C 
COOi'i: Lake City. R 321. 
AulopappuH niettaecphalum [Eriocarpum megaoephalum.tiaah). 
Palmetto, N 2432. 
687. BIgeluvia nudata, DC. Lake City, R 331: Baldwin, N 2587; New 

River, H 872; , Calkins. 

B6B. tiulfdaffo sempervIreiiH, L. Duval county, C 6014: Lemon City, W 
283, H 1076, 1079; New River, H 1075, 1077, 1078; Capo Sable, S 155; 

, R319: Miami, P 262. 

. Soltdagoangllitlit'olia, Ell. Uuval county, C 6071; Jensen, R 018. 
Solldago odora. Ait. Lake City, R 1299, H 1080. 

SoliduKO oliapinaui. Gray. Lake City, R 1287. 992. 1307; Euatia, N 
1373, H 1083: Palm Beach, H 1081: New River, H 1092. 
692. Soltdaipro tortifolla, Ell. Alachua L-ounty, H 1080: Duval county, C 
G015. 
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Solidaso pUosft. Walt. Lake Cit^r, S 389. 322: Dural oonn^. CSiS!; 

Euatia. H lOSi; New Bivsr, H 1085: , R 303. 

Boltilagu amiilcsJcaulis, T Jk G. Jacksoa countv, C 1300. 
Solidago boottn. Hook., var. liidorici»na, Gnj. Bdlur. X 355T. 
SoUdago teiiuifolia. Willd. Lake Citr. R 3U; £. Fla., H lOBi, im-. 

New River, H ICpSO, lORO: Tampa, R 1124. 
Solidago eaiiadenslf), L. Jeffereoo county, H 1099; Lak« Cixj, H ItHl 
AphanoHtephus arkansauus, Graj. Peosacola, C 1^5*. 5016. 
Sericocnrpas coDyzoides, Neee. De Funiak. C SOU. 
Sericoi-arpus tortilblius, Neee. Madiaon countr. B lOTO: LakeCitf, 

R 381, 336, 402, 411; Eustis, N 295: Tampa, R 1142. 
ABter er)""gift>'i"s. T. A G. Apalschicola, C iiaSJ. 
Aster raroliniauus, Walt. Lake City, R 3&1; Eostia, H E39; Ea- 

naudo, U 833; Palm Beach, H 334. 
Aster cODCOlor, L. Alacbua county, H 830; Lake City, R 30), Wr. 

Duval count?, C 1234; Palm Beach, H 831; LemoD City, W 382. 
Aster adnatiis, Nutt. Heroaado couotj, H 844. 
Aster iindulatus, L., Tar. diTer»ifoIiu)i, Gray. Duval ooaoty, C 

1278*. 
Aster dumosiis, L., var. rordlfolius. T. & G. Columbia county, H 

838; Lake City, R 1309: Duval county, C 1232*; Tanipa. R 1120: Spb 

River, H S42, S43. These epecimena have smooth atem, scabrous- mar- 
gined leaves, the loner only narrowed at base, and extensively creeping 

slender rhizomes. 
After reliculatus. Punh. Jeffer^oti county, H&37; LakeCtt]r,R3S(; 

12T4, 1292; Euatia, N 340, U 835; Hernando county, H 836; Polk 

county, R 1292. 
Aster chapmatif, T. A G. .\palachicola, C 1333. 
Aster tetiuifolius, L. Duval eount>-, C 1314; E. Fla., H 8«; 

Beacb, H 830; Cape Romano, S2G5. 
Aster HiibiilatiiH, Micbi. Duval county, C 1250; Hernando oountj, B 

811: Tampa, N 2410. 
Erlgcroit uutlicaiilis, Michi. Jeflerson ci 

H 931; Lake City, R 1291, H 930: Eustii 
Erigeroii qucrcifoUus, Lam. Duval c 

Polk county. R 1275; Tampa, R 925. 
Erlgeron strigosus, Muhl. Jefferson ( 

KG, H 977 ; Duval county, C 1287 ; Euslis, U 935. 
Erigeron linifoliiis, Willd. Apalachicola. C 5890; Duval couaty, C 

1370, N 2315. 
Erigeron canadensis, L. Jefferson county, H 940; Lake City> R 3 

1306, H 939; Eustis, H 938. 
Baccliaris hallmifolia, L. Jefferson county, H 848; Madison a 

H847; Lake City, R 319; Duval county, C 1371. 60M. 
Bacoliaris glomeruli Horn. Pera. Lake City, R 354; Daral coan^ 

C L372; Palm Beach, H 849, 850, 851, ffiS. 
BaecliaHs angii.tt Holla, Michi. Duval county, C 1373; Ornjond. C 

5564; Hernando county, H 810; Palmetto, N 2153; Lemon City, H 81&._ 
Plucbea odornta, Cass. Key West, C 1377*. 5612. 
Pllicliea quitae, DC. Pensacola, C 1377 ••. ballast wharf. 
P1neti«n longil'olia, Nosh. Titusville, N £293; Hernando o 

1012. 
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. Pluohea bifront), DC. Duval county, C 1371 ; Eustia, N 758, H 1046. 
Var. linbrioata. Jefferson county, H 1044 ; Laka City, B 962, H 
1043: Archer, R 3G2; Euatia, N 1434, H 1045. 

. PUtoliea vamphuratn, DC. River Junction, C 5090; Marion county, 
H 1048; Lake City. N -2484; Duval county, R 3G7, C 1376; Eustia. N 
1470, H 1046; Clearwater, B 339; New River, H 1047; Upper Metacumbe 
Key, P 142. 

. Pteraoaiiloiipjcnostacbyoii, Eil. JeSeraon county, H ]Or>G;LaWe 
City, K 1.110, H 1054; Duval county, C 1378; Archer, R 1284; Eustia 
N 305. H 1(67; Polk county, R 344; New River, U lOK; Miami, P 254; 
, Buckley; , B. 

. Giiaphalium purpUFCiim, L. Pecaacola, R 350; Jefferson county, H 
981; Lake City, H 930, R 348, 388, 387, 1076. 1450; Duval county, N 
1561; Eustis, N190, H9T8; E, Fla., H 982; Hernando county. H 979: 
Polk county, R 1*21; Palm Beach. W 389. N 100 and R 387 have nar- 
row leaves and may be eome other species. 

. Gnaphaliuin poljoeplialum, L. Lake City, R 310, 350, 1299 in part, 
H983. 

I iDiila viscosn. Ait. Penaacola, C 13139 *, ballaat wharf. 

. Polyimiia uvedalia, L. Tallabaaaee, N 2327; Lake City, H 1049; Man- 
atee, B. 

, Acantliusperttinni hiitiiile, DC. PenBacola, C 1491*. 

. Apautbosiieriiium santbiuifles, DC. Jelferaon county, H 833; 
Lake City, R 625, 342, H 822; Duval county. C 1491, 5515; Eustis, N 
724, H 824. 

. Silphiimi aoterisciis, L. Chattahoochee. C 5946; Jefferson county, E 

1073, 1074 ; Palma Sola Bay, S; ,8(1839). Simpson's specimena 

seem different from others. 

. SilpliIiiiM oouipo»iUiiiii, Michi. Walton county, C 1384, 5941 ; Colum- 
bia county, H 1072. 

. Berlandiera toiuentosa, Nutt. Jefferson county, E 8C6; Lake City. 
R 368, 629, 1294, N 2215; FalUug Creek, R 379; Polk county, R 1290. 

. Berlandiera Biibacaiilis, Nutt. Lake City, R 307; Alachua couoty, 
, H863; Euatia, NS09, R385, H S64, 865; Eau Gailie, C 5699; Orlando, 
R399: Kiaaimee, R 326; Mosquito Lagoon. C 1393; , B. 

, Pnrtheuium liysteropli<>riii«, L. Key West, C 5649: another apeci- 
Enen from Curtisa which haa by mistake the label for 1508. 

. Iva imbricata, Walt. Sea Breeze, W 492; Upper Metacumbe Key, C 
5507. 

. Iva ft-utescenN, L. Duval county, G 1396; Titusville, N 22S1; Her- 
nando county, U 1007. 

. Ambrosia artemisiaefollrt, L, Columbia county, H 828. 827; Duval 
county, C 1404; Hernando county, H 826. 

. Anibro.sla hlspida, Purab. Palm Point.S 187; BocaCbica Key, P106; 
Key West, C 1403, 5610. 

. Xauthiiiiu !<triimariuni. L. Lake City, R 12T9. 

. ZlDula paiiciflora, L. Duval county, C 1117. 

. HeHopslHifraoills Nutt, Chattahoochee, C 5ST2. 

. Tetragoaotbeca heliantboldee, L. Walton county. C 1419; Co- 
lumbia county, H 1100: Archer, R 363; Citrus county, H 1090. 

. EcHpta alba. Hook. Chattahoochee, C 5993: Duval uouoty, R 366; 
Eustia, N 588, H 919; Palm Beach, W 412. H 920, 921, 
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, Melantbera linstata, Michx. JeSenoo county, H 10S9; Eustis. B 

1030; Hernando, U 1025; Palmetto, N 2133; Palm Beach. H 1026, lOtffi; 

Miami. C 5851. 
. Melaiithera dcltoidca, Michi. Long Kej, C 5503: Elliott's Key, C 

»W: Upper Metacurobe Key. P 133. 
. Melaiitliera lani-enlata. Benth. Fort Eduderdale. C 5616: Palm 

Beach, H 10-27; Lemon City. W 2S1. 
, SpUaiilhes repcnN, Michx. Columbia county, H 1096; Biacayiw Bay, 

C 1501 ; , 8. 

, Rudbefkia triloba, L., far. pianatiflda, T. & Q. Jackson connty, 

C H28*. 
. Kudbpckla hicolor, Kutt. Dural county, C 5073: Sanford, N SSTi. 

I cannol patiafactority distingulBh tbeae from R. hirta io the herbariam 

specimens. 
. Riidbei'kift hirta, L. Jefferson county. H lOGG; Madiaon cauntj, H 

10C2; Lake City.R383,3aJ, 398.3-27, 129G. 1301, H 10G4: Dural county, 

C U33: Euatia, N 901, U 10C3; Polk county, K 35S; Hernando county. 

HIOKJ. 
. Riidbei'kia fiilirlda. Ait. ChatUboochee. Ca90G; St. Mark's, N 2535. 
. Rudbec-kia molli!*. Ell. Lake City, H 1067. 
. Wedelln caruosa, Rich. Jupiter, C 5540. 
. Borrirbia arboreNoeiis, DC, Torch Key, C 5136; Ragged Keys, W 

317; Bahia Honda Key, S 350. C 1112. 
. Borriebia friltescens, DC. Lake City, R 334; Tituayille, N 2289; E. 

Fla..H876; S. Fla., Swingle; Palm Beach, H 874; Lemon City, H 87o; 

Hernando county, H 873 ; Key West, P 4, C 5420 ; Biacayne Key, W 278. 
. HellanthuH debilU. Nutt. Lake City. R 405; Palm Beach, W ill, 238, 

Co373, H 990; Indian RiTer, C 1411; Sarasota Key, C 1455, 
'. HeHantbiisaui^iistifolius, L. Lake City, R 339; Duval county, C 

1437; Levy county, H 091. 
'. Heliaotbus radula, T. & G. River Junction, N 2591. 

. HelfanthuH bet«ropbyIIiis, Nutt. , Buckley. 

. HeliaDthiis occidentaUs, Ridd. Washington county, C 1451. 
':. Heliantbtir^ HtrumosiDt, L. River Junction, N 2581: Jetfersoncoi 

H 991 ; Madison county, H 99,'i: Columbia county. H 993. 
. Heiianthella grauditli»ra, T. & G. Suwanee county, H 996; Eau 

Gallie, C 5700; Sanford, R 313; Euatia, N 1225, H 995; Tavarea, K 380; 

Tampa, R U3S, C UG3; , Buckley. 

I. Helfaiitbella teutiffolia, T. & G. Apalacbicola, C 5S91. 

i, Verbeslua virginloa, L. Jtfferaon county. H 1109; Lake City, >i25(M, 

R403, 1232 ; Hernando county, H 1IC8; Palm Beach. H 1110. 
. Verbesiiia iilldicaitllH, Gray. Walton county, C 1408, 5810; Jeff* 

county, H 1107 ; Madison county, H 1105 ; Lake City, N 2302, H IK 
I. Verbeslua heteropliylla. Gray. Duval county, C HGSa. 
I, Verbetfiua enceUoitles. B. & H. Key West, C 15a3«, SffiO. 
I. Coreopsis Diidatu, Nult. Duval county, C (1876). 
.. Coreopsis gladiata, Walt. Duval county, C 1477; New River, H BIO. 
!. Coreopsis angiistil'olla. Ait. Duval couoty, C 5568. 
1. Coreopsis leaveunortfail, T. & G. Eustis, N 1257. 8955,833: Lery 

county, H 911 ; Palm Beacb. H 913. W 414, C 5375; New River. H 912: 

Halifax River. C 1480; Sanibel Is., W 176; Anna Marie Key, R 1127. 
I. Coreopsis tlnctoriu, Nutt. Eustia, H 914. May have escaped trom 

cultivation. 



loo^^H 
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. Coreo{Mi8 Innceolatn, L. PeosHcolB, B 35S, 3t)2; Aspalaga, C USl; 

Tallahassee, R309; iMadiaoci couoty. H 915. 
. CoreopslH piibcsceui!!. Ell. Jackson county, C U85'. 
■ Ci>reo{iHl9 scuifullu, Michi. — — , Buckley. 
. Coreopsis aur«a. Ait. Lake City. R inm, H 817; Duval county, 

lili: Euatis, N 336, H »1G: Hernaodo couaty, H 918; Polk county, R 

400. 
. Rldens dbsIiII, Small. Tallaba^see, N 2336. 
. Bideus leiicautliH, Willd. Lake City, R 1278: E. Fla., H 86S; Or- 

laudo, R 409; Ovieda, E 1397; EuBlis, N 653, H 967; Palra Beat^li, C 

5:187, H 86S; Mosquito Lagoou, C 1493; Bugarloar Key, P59, 
. BidcnN biptnuiita, L. LakeCity.R 335, N2195, H 871; Duvalcounty, 

C H99, e013; Eustis, H 870. 
. Balilwinia uniHorft. Nutt. Lake City, R 982, 1356 in part; Duval 

county, C 1521, N 2322, 
. Bnldniuia iiittltiflora, Nutt. Marion couuty, H 8S3; Lake City, R 

352. 1288, 1300. 1276; Duval county, C 1522; Euetia, H 834; Tavares, R 

1305; Alachua county. U&57; Levy county, H 855; Tampa, R 1151; 

New River, H 85G. 
. Slurshallin angtiHttfolia. Pursh. Walton county, R I3OT, C 5932; 

Lake City, E 370. 406, 973, H 1024; Baldwin. N 2318; .. Bui;kley. 

. Trida.v procumbeiis, L. Elliutt'aKey, C5453; Upper Ale tacum be Key, 

P150. 
. HymcnopapiiilH Hcabiosaeiis, L'Her. Suwanee county. H 1006; 

Gainesville, C 1503. 
. Polypteriis integrifoUus, Nutt. Lake City, E 120S, 1303; Duval 

county, C1507; Alachua county, H 1050; tljtrua county. H 10.'J3; Eus- 

tis.H1051; Polkcounty. R3i9. 1373; Tampa.RlliS; New River, H 

1052; , S. 

. Pnlafuxia t'eayi. Gray. Eustis, H 1010; Indian River, C 1507"; Palm 

Beach, H 1038; Lemon City, H 1033, 
. Heleiiiuin teiiltlfuliiini, Nutt. Pensacola, R 1250; River J;:nction, C 

5898; Tallahassee, N 2355; Jefferson couaty, H 935; Lake City, H 031; 

Archer, R 38G; Hernando couaty, U flS6. 
, Heleniillii ntldHloruni, Nutt. Suwanee county, II 988; Duval county, 

C 1520; Eustis, N 1877, 550; Hernando county, H087; Citrus county, 

H 989; Sumter county, C 1520*. The last two apecimens are rayless. 
, Heleiituiiiautuiuiiale. L. St. Mark's. N 25.^4. 
. Helenlum veruale, Walt. Kissimee, R 325. 
, Galllardia lanceolata, Micbx. Madison county, H 977 ; Duval county, 

C 1506; EustiB, N 602. H 976. 
. Flavcria linearis. Lag. Daytonia, W 509; Titusville. N 2.301; Indian 

River, C 1504; Palm Beach, C 5'321, H 975; Jeneen, E949; SaaJbel la., 

W 175; No Name Key, S 18.>; Newfound Harbiir Key. P 79. 
, Flaverlacoutrayerba, L. Pensacola. C 1504**, E 492, ballast plant, 
. Pectis clMariN, L. Tampa, N 2479 ; Sanibel la., S 301. 
. Pec.-tl!4 llnilblia. Lees, Biscayne Bay. C 1162, 5496; Cocoanutgruve, n 

1041; Cape Sable. S 170; Sugarioaf Key, P.34. 
. AllthcDils cotllla, L. Madison county, H 829. 
. AntheiuiH mixta, L. Pensacola, C 5911, ballast plant. 
. Achillea iiiillefuliniii, L. Madison county, U 825. 
. Clirysantheniiini leucaiillieiiium, L. Suwanee county. H 887. 
. Seueolo lobatHS, Pers. Chattahoochee, C 1505; Los man' 9 Key, 8 IBi. 
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703, CacAlia Rortdniin, Gray. Walton count?, C 15C0 

H STQ: Lake City, R 371; Archer, R IS85: Eustis, N 803, U STT, 

B78: Manatee. S. 
70i. Cacalla lauceolata, Nutt. Hernando county, H S80: . S 33. 

705. Ereolitites hieracit'oHa. Raf. Madison county. U !^: Lake City. R 

357, H 938; Duval county, C 150C; Daytonia, W 4TS; £udlis.HS£;; 
Palm Beach, H 925: Upper Metatumbe Key, P UL 

706. Emilia soncblfolla, DC. Jensen, R 952. 

707. Cnious borriduliis, Pureh. Msdisoncounty.H90*; Lake City. H 906: 

Euetia. N 367, H 90o; Cape Romano, S ^8; Hernando county, H 9U7; 
, Powell. 

708. Caiciis virgiQianus, Pureh. Lake City, R 1302; Duval connty, C 1585. 

709. Cnlciis uuttallli. Gray. Duval county, R 3G5; Eustis, N 1303, U 90S: 

Levy county, H 908; Clearwater, R 32S. 

710. Cniciis repaudus. Ell. Biscayne Bay, C 1589: Palm Beach. H B03. 

711. Cliaptalia toiiipiitosa. Vent. Duval county, C 1595: Lake City, R 

403; Lake Helm, W3G1; New River, H 883, 886; — . RSOj. 

712. Krl^ia virginica, Willd. Madisou county, H 1009: Lake City, R 361, 

G46, 1068; Eustis, N 273, H 1003; Duval county, C 1599. 
7L1. Ilicrnciiini groDuvii, L. Tallnhassee, N 2321; Suwanee county. H 
1003; Lake City, R 763, 1273, H loa'i; .-Alachua county. H 1001, lOOS; 
Levy county, H 1004 ; Duval county, C IGOS; Eustis. H 1006. 

714. Hieravium megaccphnhiiii, Nash. Eustis, N 390; Polk county, R 

346, 1440; New River. H lOOO. 

715. PreDaiitbe!4 serp<.-utaria, Pursh. Duval county, C5790, 

716. Lygodesiiiia aphylla, DC. Jeffergoucouoty, H 1021: Madiaoncoantv. 

H 1022; Duval county, C 1620; Euatia, N 280, H 1023; Polk coantj.R 
343, I39I. 

717. Pyrrbopappus Carolinian ii.s, DC. JefTerson county, H 1058, lOGO; 

MadiBoncounty, H 1059; Lake City, R 407, 1085, H 1061; Duvaloountj, 
C1623. 

718. Lactui^n cnnadenfd.s, L. Tallahassee, N 2398. 
LactucH gramiuirolia, Micbx. Jefferson county, 1010; Uadi 

county. H 1014 ; Tallahassee, if 23G2; Lake City, R 1295, H 1013: 

tie. H 1013. 
Iiactuca tluridana, Gaerta. Columbia county, lOlS; Duval county, C 

1629, 5763; EuBtis, H 1011. 
Sonobus oleraceus, L. Lake City, R 12S9; Columbia 

lOES; .\lacbua county, U 1094: Marion county, H 1096; Eustis, H U 

1097; Upper Metacumbe Key, P 144. 



, Scacvola planiieri, Vahl. Pt 
Malabar. C 1G49: Sanlbel Is.. 
Key, P 104. 



1 



L Beach, C 5.^23, W 223, R ffiS: Cap* 
189; Palma Sola Bay, S; Boca Chica. 



, Lobelia cardJDalls, L. Duval county, C 1634. ^^M 

. Lobelia piibenila, Michx. Duval couuty, C 5565; ,8. ^^M 

Var. glabella. Hook. Lake City, R 1215. ^| 

, Lobelia amoeua, Michx., var. obtusata, Gniy. CacDsoutgroT», B! 

1117. 
, Lobelia glaiidiilosa, Walt. Lake City. R 450, 149; Duvai county, C 

16101 Ueraando, H 1119; Palm Beach, U IIIH. 
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"28. . Lolielia pahidosa, Nutt. Lake City. R 1246 ; Fnlling Creek, E 1280 in 
part; Duval couDty. C 1647; Euatifl. N 501, H H20 ; Hernando county, 
H 1121; Polk county, R 448, 1395; — , S. 

729. Lobelia nuttallii, R. &. S. Walton county, C 1643, ij909. 

730. Lobelia cHffortiaua, L., var. xalapeiistH, Gray. Hornando county, 

H 1122; . 8. 

731. Lobelia fenyaiia. Gray. Mosquito Inlet, C 1641'<; Tampa, R U2i: 

Cape Canaveral, C 5831. 



732. Campanula florldann, Wats. MoEquito Inlet, C 1631*; NetrScayrna, 

Caaa. 

733. Spcciilaria perlollatn, A. DC. I>ake City, R 447; Duval county, C 

1657. 

734. Gajiiissacia dumona, T. & G. Jefferson county, H 1128: Suwanee 

county, H 1131: Lake City, H 1129, 1132; Euslis, N 0, 1033. il 11;K): 
Duval county. C 1060. 
733, Onylussacla frondosa. T. & G. Jefferson county, H 1121; Lake City, 
R 577, 587, 589, 590, 591, 604, 106.3. I212. H 1123; Duval county. C 1661, 
1661 (var. nann); EustiB. H 1126. 1127, N 530 (var. nano); Her- 
nando county. H 1125. 

736. Vacoinhim arborenm. Michx. Suwanee county, H 1153; LakeCity, 

N 2175, E 581, 586, 1065. H 1139; Eustia. N 81, H 1157; Hernando 
county. H 1156. 

737. VftCfiiilmti stnniineiim, L. Suwaneo county, H 1162; Lako City, R 

251, 572, H 11G3; Euatia, N 573, U 1161: Hernando, H 1162. 

738. Vacelnhim in.vr.sinlt«B, Michx. JslTerson county, H 1166: Lakei City, 

R 279,580. 605, 606, H 1169: Duval counly. C 5827) F. "'■'''(""<. .\ndr,), 
R107S; EuatiB, N 53, 1969, H 1168; Hernando county, II 1165 ; Palm 
Beach, H 1161; New River, H 11G7-, Miami, P 268. I cannot separate 
V. nlHdtim in my epecimene. 
7.m Vacelniiim formosiiiu, Andr. Lake City, B 583, 1091, 1243; Duval 
county, C5825. 

740. Vaccioluiu virgatum. Ait., var. tenelluiit, Gray. Duval county, C 

1670. 

741. Vaccinfuni cubenHe, Griaeb. Cape Canaveral, C 1669*. 

743. Vaeciiiluni eoryniboNum, L., var. fuscutuni. Gray. Lake City, N 

2179; R221, 581, 6,35. 
743. Audromeda plilllyreifolia, Hook, Walton county, C 1609. 
714. Andromeda nltida, Bartr. Jefferaon county, H 1131; Lake City, R 

576. 1061, H 1136; Eustie, N 64, H 1137, 1138, W 393; Polk county, R 

568, 1397; Palm Beach, H 113:J, 1135. 
743. Andromeda niariana, L. Jefferson county, H 1139; White Springg, 

Rffi4: Lake City. N 2223; Falling Creek, R377; , S. 

716. Andromeda liernigluea, Walt, Jefferson county, H 1153: MarioD 

county, H1154; Lake City, R 1364; Euatia, N 17, H 1152. 1155; Tarares, 

R228, 

747. Andromeda fratieosa. Jefferson county, HUM: Lake City, R 585, 

588, H 1151 ; Hernando county, H lH6;Eu8tiB, N700, 1815, H 1147, 1148; 
Polk county, R 570; Palm Beach, H 1143, 1145; New River. H 1150; 
Lemon City. H 1144; , Buckley; — -, S. 

748. Andromeda ligustrlna, Muhl. Jefferson county, H 1141 ; Lake Ci^, 

R &<t, H 1142: Eustia, N 528, H 1140. 
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719. Oxydendrtini arhoreiitn, DC. JeSereon county, H 1170. 
TDO, Leiic;othoe axiUarls, Doc. Duva! county, C 1690. 
731. Leiitrothue a<^'unihmta, Don. Dural count;, C ilSTCi. 
752. Lencothoe raeeiiioKa, Gray. Jeffereon county, H 1195: Suwb 
county, H 1184; Lake City, K 215, 216, 578, H 1193; EdsUb, N IT, 



753. 



Kaliiila hirMita, Walt. JeffereoD county, H llTT;lAke City, N S193, R 

976, H 1179. 
Aznlea viscusa, L. JelTersoD rounty, H 1173; Eustin. N 1306, H IITI. 
Azalea niiiliflora. L. Cbattahoochee, G 1713*: Jefferson county, U 

1173. 
Bejaria racemosa. Vent. Citrus county, H 11^1: Leevburg. R 583; 

EustiB, N aro. n inS; Tavarea, R 573; Polk county. B 5C9, 1393: New 

RiFer, H HBO. 
Clctlira atnil'olEa, L. Walton county, R 673,05913; J efTerson county, 

N 2508, H 1170. 
Mniiutropa uniflorit, L. Lake City, R 571; Eustia, H 1171 

Beach, W 302, H 1173. 

PLCMDA<USj(CEAK. 

Statloe caroliiiiana. Wall. Duval county, C 5531: Ponce Park, 

ISO; Hernando county, H 1187. 
Plumbago Ncaiulens, L. Hillaboro River. C 1791; S. Fla., Si 

Palm Beach, C 53C7, H IISG. 



, CeiitiiDcnlus minimus, L. Gilbert's Bar, C 5SC3. 

. SamoluB floributldiiK, HBE. Suwanee county, H 1100: Colui 

county, H 1189; Duval county, C 1910; Eustia, N K3, H 1189; 

Largo. P 185. 
. Sanioltis ebracteatiiM. HBK. Hernando county, H 1192: Indian 

River, C 1911: New River, H 1191; Saoibel Is.. W 182: Cape Florida, 

C5179i Tampa, N 2125; Clearwater. R436; Sugarloaf Key, P 77, 



] 



, Myrsinc rapanea, R. & S. Rockledge, Swingle: Palm Beach, W 
H 1197; Arch Creek, C5159; Lemon City, H 1101, 1195, 1196; Palroel 
NSllO; SanibellB., W 195; Sugarloaf Key, P 57. 

, Arclisia pic-kcriugil, T. & G. Jupiter Inlet, C 5552; Indian lUver, C 
177S ; Palm Beach, H 1193 ; Palmetto, N 2158 ; S. Fla. ; Swingle, Sogai- 
loar Key, P 53; , S. ■ 

. JacqillaiBaritiillariH, L. South border of Everglades, C 1777; J^H 
fish Key, C 5417; Saddle Bunch Key, P 25; Key West. 8 291. V 

. Cllrysopbjilum olfvaetV>rme, Lam, Merritt's li., C 1758*. 

. Si<1«roxy]oii iiiaKtiobodeiidron, Jacq. Indian River and Upper 

MeUcumbe Key, 1759; Indiao Kev, S 319; Palm Beach, Swingle. H 

1198. 
. DiiibolUsaliolfolln, A.DC. Biscayne Bay, C 1760; Miami, C 

Chokoliska Is., 8. 223; Key Largo, P 197. 
. Bumelia t«nas, Willd. Duval county, C 5G79 ; Sea Breexe. W 4iT7. 
. Bumelia lanit^inoMa, Pers. Lake City. R 46, H 1300; Eustia, N 2167, 

918, H 1201; Marion county. H 1902; Hernando county. H 1199. 
. Bumelia lycioidea, Gaerto. I«keCity,R 1353; Mosquito Inlet. C 

1761. 
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T73, Var. recliuata. Gray. Marion county, H 1203: . 8 48. 

T71. Biiiiielia ciiueata, Sw, South border of EwerKlades and Bahia Honda 

Key, C 1765; Ragged Key a. Swingle 117: Key Largo, Swingle 116; Cai- 

ambas Is., S 27G. 

775. BliiiiiisopssiebeH, A. DC. Torch Key, C 5437; No Name Key, S 212. 

Boca Chica Key, C 17G6: Key West, P 0. 

776. DIosp.vro.S virginlniin. L. Jefferson county. H 1201: Lake City, R 

663. H12ffii;Euatia,N2033; Heroando county, B 1-20U: Polk county, 
RG21. 

777. Symplovos tliicturia, LHer. Lake City, R G-23, 443, lOCT; Duval 

county, C 5605. 

778. Haleitin diiUeru, L. Jackson countv, C 1770: River Junction, N 2393, 

D 59S7. 
778. HaloHin tetrnptern, L. Kiter Junction. N 2373. 
780. Stjrax piihcruleutii, Michi. Duval county. C 1708. 



781. Frasiniis ntiiericniia, L. Jefferson county, H 1208; Lake City, H 

1209: EueliB, N723, 

782. FrasiiiiiMepliitcra, Michi. Columbia county, 11 1212: Citrus county, 

H 1211; Euatis, N 911, 1098, H 1210, 

783. Fraximisculwiwis, Griseb. Palmetto, N 2431. 

781. Cliiouauthus virgiulcn, L. River Juacliou, N S391: Lake City. R 
Oei; EustJH, N 275,2127. 

785. Furestlera iioriilosn. Poir. Palm Beach, Swingle: Palm Beach and 

Miami, C 5364; Tampa, N 2423: White Horse Key, S 354; Sanibel Is,, 
W192. 

786. Osmaiitliusamcrifaiiiis. B, & H. Duval county, CS314; EauGallie, 

C 5778; Sea Breeze, W 438; Euatis, N !18G, H 1207. 

APOCVNACEAE. 

787. Yiillettia glabra, Cav. Cape Sable, S 151; Key West. C 2271, 66S0. 

788. Alliitoniaciliata.Walt. Bellair, N 2546: Tallahaesee.R 955; Aapalaga, 

C 2209; Alachua county, H 1214; Citrus county. H 1215. 

789. Viiica roHf-a. L. Lemon City, H 1217; Eustis, N 726; Hernando, 

county. H 1216; Key Largo, P 177. 
700. Ap<K',vtiiiiii f.-auuabinuiii, L. Jeff ereou county, H 1213 ; LakeCity,R 

720, 731. 
791. Eflittes andrewsii, Chapm. Summerlaad, S 2U; Upper Melacumbe 

Key. C 2267. 
702. Eohites paludosa, Vahl. Palm Beach, H 1219; New River, H 1220; 

Lemon City, H 1218. 1221 ; Miami, C 2266*: Old Turner Place, S 252. 

793. Echttes umbeltnta. Jacq. Palm Beach. W 434; Lemon City. H 1222; 

Miami. R 943; Ellialtfl Key, W .325; Cape Sable, S 152, C 2200; Old 
Rhodes Key, C 544a; Sugarloaf Key, P 78. 

794. TravlK-luspeniiutn diflctrnie, Gray. Chattahoochee, C. 5893. 



795. Philibertla viuiinalis. Gray. Indian River, C 3306; Palm Beach. H 

12«3, 1224; Cape Sable, S 331; Key West, C 5024. 
706. Podosti(;ma pubtfAvviiH, Ell. Eustis, H 1226; Pease Creek, C ^99; 

Hercindo county, U 1225. 
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797. Anantherix coniiiveiis« Gray. Eustis, N 2055. 

798. Asclepiodora virlclis. Gray. Levy county, H 1227. 

799. Asclepias tiiberosa, L. Jeflferson county, H 1241; Sawanee county, H 

1238; Duval county, C 2290; Lake City, R 7.30, 725, 1308, 1309, 1212, 
H 1234; Alachua county, H 1239; Eustis, H 1240; Polk couDty, R 724, 
1394; New River, H 1242. 

800. Asclepias paupercula, Michx. Lake City, R 1207 ; Dural county, C 

5418 : Eustis, N 2048 ; Hernando, H 1244 ; , S 33. 

801. Asclepias iiicariiata, L. Eustis, N 1514. 

802. Asclepias obtusifolia, Michx. Suwanee county, H 1245 ; Lake City, 

H 1246; Alachua county, H 1247. 

803. Asclepias aniplexicaiilis, Michx. Suwanee county, H 1247; Madison 

county, H 1248; Lake City, R 727, H 1251; Eustis, H 1249 ; CiUos 
county, H 1230. 

804. Asclepias toiiieiitosa, L. Duval county, C 5G88; Eustis, H 1352, 1254; 

Citrus county, H 1253; Mosquito Lagoon, C 2289. 

805. Asclepias obovata, £11. Madison county, U 1258; Lake City, H 1255; 

Levy county, H 1156; Eustis, H 1257; Polk county, R 723. 
800. Asclepias curtissii. Gray. Lake City, R 1211 ; Eustis, R 1210, H 1259. 

807. Asclepias cineria, Walt. Suwanee county, H 12G1; Lake City, N 

2220; Eustis, H 1200; Polk county, R 721. 

808. Asclepias pereiiiiis, Walt. River Junction, N 2389; Columbia county, 

H 1262 ; Tocoi, O 2283 ; , S. 

809. Asclepias verticillata« L. Suwanee county, H 12C4; Eustis, H 1363; 

Levy county, H 1205; Polk county, R 722. 

810. Asclepias aii^iistifolia. Ell. Lake City, R 729. 

811. Asclepias feayi. Gray. Eustis, N 790. 

812. 3Ietasteliiia blod^ettii. Gray. Palm Beach, H 1228; Biscayne Bay, 

C 2301; Lemon City, H 1229; No Name Key, C 5441, P 119; . 

S195. 

813. 3Ietastelnia bahaniensey Griseb. Indian River, C 2300; Ragged 

Keys, W 321; Bahia Honda Key, C 5443. 

814. Seutera iiiaritiiiia« Dec. Titusville, N 2.300; Hernando county, H 

12.30; Sugarloaf Key, P30; , S. 

815. Viiicetoxicuiii scopariiiiii. Gray. Upper Metacumbe Key, C 55Q4 ; Key 

Largo, C 5639. 

816. Gouolobus suberosus, R. Br. Eustis, N 1986, 2133. 

817. Gouolobus liirsutus, Michx. Columbia county, H 1236; Lake City» 

R 507, 636, H 12:r); Duval county, C 5948; Eustis, N 1132, H 12.T7. 

818. Gouolobus pubitlorus, Engelm. Columbia county, H 1234 ; Alachua 

county, H 1233; Levy county, H 1232; Eustis, H 1231. 

LOGAN I ACE A E. 

819. Gelseniiuni senipervireiis. Ait. Jefferson county, H 1268; Lake 

City, R 615, 1092, N 2106, H 1267; Levy county, H 1266. 

820. Spi^elia authelniia, L. Elliotts Key, C 5454. 

821. Spi^^elia lo^aiiioides, A. DC. Sumterville, C 2258. 

822. Mitreola petiolata, T. & G. Suwanee county, H 1261; Columbia 

county, H 1260; Duval county, C 5751; Indian River, C 2201; Citrus 
county, H 1262; Manatee, S; Cocoanutgrove, H 1269. 

823. Mitreola sessilifolia, T. & G. Lake City, R 258; Baldwin, N 2320. 

824. Var. augrustifolia, T. & G. Duval county, C 5752, N 2248. 
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8SS. Polfpremtini prociiuibeus, L. JeffersoD county, H IStiT : Alnchua 
county, H 1355; Lake City, R 193, 504. H 126C; Eustia, N 797. H 12G8, 
1269; Tftrares, R 61C; E. Fla., H 1261; Polk oouoty, R 193, 1422; 
Palm Beacb, U. 1263. 



S2C. Sabbatia maoropliyUa, Hook. Argjle, C 5931; Lake City, R 13G0; 

Baker county. C22-21. 
821. Sabbatia laitceolatn, T, & G. De Fuoiak, C 590Gi Orange couoty, 

C 2222; Euetis, N 8J9. H 1270. 1280, 
8SS. Sabbntia calyvosa, Purah, Columbia county, U 128S; Euatie, H 12S1. 

829. Sabbatia stfeUaris. Purah. Dajtonia, W 505; Hernando county, H 

1-283; Tampa. K 1131. 

830. Sabbatia grat^Uts, Satisb. Lake City. R 1311; Titueville, NS303; Du- 

val county, C 522S; , Buckley. 

831. Var. grandiflora, Gray. Baldwin, B 499; EurtiB, N 763, 1982, H 
128o, 1380, 1287; Polk county, E 274. 1389, 1435; Mosquito Lagoon, C 
2238"; New Ri\'or, H 1384; , Buckiey. 

833. Sabbatia elllottii, Steud. Lake City, R 272. 455; Tampa, N 342S, R 
1141. 

833. Sabbatia anculari.s, Purah. Merritte Is., C 3227. 

834. Sabbatia cliiornidGs, Purah. Milton, C 5928: Jefferson county, H 

1288; DujalcouQty,R27o.N2250.C2i31; Polk county, R 273. Speci- 
mens from the lost three localities are var. alricin, 

835. Sabbatia ^eiitiaiinldes. Ell. Baker county, C 3233. 

836. Oeotlana sapoiiaria. L. Lake City, R 501. 

837. Euatoma exaltatliiti, Griseb. ludian Kiver, C 3234: Tituaville, N 

2284; HernandoeouDty, H 1295: Lemon City, U 129G, 1297; Boca Chi ca 
Key, C 54^ ; No Name Key, S 271. 

83S. BartoDia verna, Muhl. Columbia county, R 503; Duval county, C 
2251, R 502, 1077. 

839. Liuinantbemuni trBcb.v.sperniiiiii, Gray. Madison county, H 1394; 
Lake City, R 940, H 1393; Euetia, N 1144, H 1289, 1290, 1291, 1292; In- 
dian River, C 2255. 



840. Phlox glaberrinia, L. River Junction, C 5873, One plant belongs to 

theneit. 

841. Plllox pilosa, L. River Junction, C 5873 in part; Jefferson county, H 

1273; Suwanee county, H 1272; Lake City, R 732; Madison county, H 

1271; Duval county. C 2146; Euetie, H 1270; Hernandocounty, H 137}. 

Some of theae may be P. ftoridanum, but I cannot separate them. 
812. Phlox Bubulata, L. Alachua county, H 1275; Duval county, C 3150, 

5868. 
af3. Ililox drummoiidii. Hook. Lake City, R 734, 12GG, H 1278; Alachua 

county, H 1276; Citrus county. H 1277- Escaped. 
&«. Gllla coroDOpiioUa, Pers, CapoCanaveral, C 5705; Grand Island, R 

224; Eustis, N use. 



845. Nama JaniaicensiH, L. E. Fla., H 2621 ; Key West, C 2137. 

846. Hydroica coryiiiboHa, Ell. Saaford. N 2281. 

847. Hydrolea qiiadrivalvis, Walt. River Junction, C 5939; Tallahassee, 

N 3353; Jefferson county. H 1298. 
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BORAOIIfACEAE. 

848. Corclia sebestena, L. Rabbit Key, S 206 ; Key West, C 2084. 

849. Cordia grlobosa, HBK. Key West, C 5428, No. F. 

850. Bourreria havancnsis, Miers. Elliott's Key, C 2085, 5427. 

851. Tournefortia gnaplialodes, R. Br. Palm Beach, W 221, H 1299; 

Grassy Key, C 5635 ; Newfound Harbor Key, P 83; Upper Metacumbe 
Key, C 2087. 

852. Tournefortia voliibilis, L. Palm Beach, W 387 ; Key West, C 2068, 

5429. 

853. Heliotropium poly phy Hum, Lehm. Biscayne Bay, C 2092 '*'; Lemon 

City, H 1300 (in fruit). 

854. Var. leavenworthii. Gray. Indian River, C 2090*; Citrus county, 
H 1301 ; Rabbit Key ?, S (labeled 290, Portufaca halimoides). 

855. Heliotropium europaeum, L. Pensacola, C2089, ballast wharf. 

856. Heliotropium eurassavicum, L. Mosquito Lagoon, C 2090; Key 

West, C 5426. 

857. Heliotropium anchusaefolium, Poir. Hernando county, H 1307. 

Escaped. 

858. Heliotropium parvifiorum, L. Palm Beach, W 411, C 5396, H 1302, 

1303; Palmetto, N 2455; Clearwater, R 433; Hillsboro River, C 2094; 
Miami, R 939; Upper Metacumbe Key, P 138. 

859. Heliotropium indicum, L. River Junction, C 5988. 

860. liitliospermum tuberosum, Rugel. Chattahoochee, C 2106. 

861. liithospermum hirtiim, Lehm. Walton county, C 2106. 

862. Onosmodium vir^inianum, DC. Jefferson county, H 1305; Lake 

City, H 1305; Duval county, C 2098; Eustis, N 99, H 1306; Polk 
county, R 618, 1417. 

CONVOLVULACEAE. 

863. Dichondra repens, Forst. Madison county, H 1328; Lake City, R 252; 

Eustis, N 200. 

864. Ipomoea bona-nox, L. Lake City, R 1348 ; Eustis, H 1309 ; Jupiter, 

5543; Palm Beach, H 1308; Key Largo, P 170. 

865. Ipomoea quamoclit, L. Eustis, N 2600; Duval county, C 2155, 6009. 

866. Ipomoea hederacea, Jacq. Tallahassee, N 2532 ; Duval county, C 5800. 

867. Ipomoea cathartiea, Poir. Merritt's Is., C2168; Palm Beach, H 1310; 

Lemon City, H 1311; Miami, C 5843; Western Key, S296; Jewfish Key, 
P128. 

868. Ipomoea pes'-caprae. Sweet. E. Fla., C 2160; Jupiter Inlet, C 5533; 

Palm Beach, H 1312. 

869. Ipomoea batatas, Lam. Sugarloaf Key, P73. 

870. Ipomoea pandurata, Mey. Jefferson county, H 1315; Alachua county, 

H 1314 ; Lake City, R 506 in part, 512, 1255 ; H 1316, 1317 ; Eustis, N 777, 
H1313; R1256. 

871. Ipomoea sagittata, Cav. Eustis, N 720; Tavares, R 513 ; Hernando 

county, H 1318; Palma Sola Bay, S. 

872. Ipomoea sinuata, Ort. Eustis, N 934 ; Tampa, S. 

873. Ipomoea coiumutata, R. & S. Lake City, H 1319; Eustis, N 719; 

Manatee, S 105; No Name Key, P 111; Key Largo, P 165. 

874. Ipomoea triloba, L. Duval county, C 5575. 

875. Ipomoea acetosaefolia, R. Br. , Curtiss. 

876. Convolvulus sepium, L. Eustis, H 1320. 

877, Var. repeii.s. Gray. Duval county, C2172; Tavares, R514. 
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878. Convolvulus arvensJH. L. Peoaacola, C 5815. 

B7D. Convolvulus uodiAorus. Dear. Palm Beacb, W 330. E 1321 ; Babia 
HoDda Kej, B 5MG. 

880. Convolvulus liavaneOMiH, Jai^q. Palm Heauh, C 5860: Lenaon Cilf , 

H1322: Cocoanutgrove, H U-13: Bahia Honda Key, C (labeled 501H, 
but probably an error). 

881. Jaciinemontia violaoea, Choisy. No Name Key, C 5C31; Upper Meta- 

cumbe Key, P 140. 
8S2. JacqiiFuiontla tauinll'olia, Grieeb. Cbattaboochee, C 5995; Talla- 

basaee, N 2516; Miami, R 9-)7. 
BB3. Jacqueuiontla cnrtissii, Peter. Biscayne Bay, C-S170; Miami, G 

5856. 
884. Evolvulus alsinoiden, I>. Losmana Key, S 199. 
8S6. Evolvulus sericeuH, Sw. Suvaaee county, U 13^; Alachua county, 

H 1326; EuatiB, H 1324; Levy county, H in27i Polk county, R 475, 

1402; Biacayna Bay, C 2179. 
B86. Breneria ^randlHora. Gray. Tavares, R 511; Eustis. N 1326, II 1329. 
687. Breweria huuiistrata. Gray, River Junction, N -2107. 

888. BrevFeria villosa, Naah. EuBtia, N 770, 771, 1508a; Polk county. B 

452, 1378. 

889. Breweria aiiffitstlfolia, Nash. Suwaneo county, H 13ri2; Alachua 

county, A 1331 ; EuatiB, N 971, H ia31 ; Citrus county, H 1330. Corclla 
only half the usual length, peduoclea about one-halt iucb long, leaves 
very narroir, one-half inch long. 

890. Bpew<'ria aquntlca, Gray. De Funiak, C 5903 (labeled E\'nivul<i» 

aericeag); Jefferaon county, H 1335; Madison county, H 1333; Lake 
City, H 1.336; Miami, C 5855, 
B91. Cascuta arvensis, Boyr. Carabelle, C 5881: Marion county. H 1337; 
TitUBville, N 2283. 

892. Cuscuta neuropetala, Engelm. Lake City, R 609 (on Eupaioriiim 

/oeniculaceum); Palma Sola Bay, S (on Myrioa oerifera); - — -, R 
627 (on egg plant). 

893. Cuscuta conipacta, Juhs, Lake City, Ro08 (on //hi j/^ofij-a), 510 (on 

Vilia rolitndi/ulia); Duval county, C 2103 (on .Andromeda). 

mi. Solanum nigrum, L. Penaacola, R 718; Jefferson county, H 1313: 
Suwanee county, H 1352; Citrus county, H 1345; Levy county, H 1351; 
Lake City, R 709, 713, 719. H 1335; Euatia. N 1230. H 1347. 1350; Polk 
county, R 454, 1396; St. Cloud, R 708; Palm Beach, W 256, H 1.354, 
1357 (low, with small dentate leaves); Neiv River, H 1356; Key Largo, 
P190. 

895. Solatium verba soll'oliuni, L. New River. H 1344 ; Hilleboro River, C 

2198: Miami, R 937; Elliotts Key, W 300: Key Largo, C 51S6; Sugar- 
loaf Key, P 38. 

896. Solanuni blod^ettli, Cbapm. Losmana Point, S 156; Upper Meta- 

eumbe Key, C 2199 ; Key West, 9349. :t50, P 3. 7. 

897. Solaouui bahanieuse. L. Palm Beacb. C 5519, W 207, Sningle, H 

1345; Lemon City, H 1316; Elliott's Key, W 336; Jewflah Key, P 129; 
Key Largo. P 173. 

898. Solanuni aculeatlNNtmum. L. Marioa county, H 1341; Madison 

county, H 1342; Lake City, R 717, U 1343; Euatia, H 1310. 






I. Sulanuiii elaea^Dirolium, Cav. Pensacola, C 5SL1. 

I. Solanuni caroliueuse, L. Tallahasaee, B 178; J«ffer9oo couatj, H 

1335; Citrus eouDty, H 133S. 
. Solununi aisynibril'oUutu, Lara. Peasacola. R ; DutbI county, CSCW. 
L PhyxallM aa^ulata, L. Lake City. R 710.711, 7U, 716; DovaJ oountj. 

C 2208, 5737; Eustia. N Ift-.S; Le?y county. H l.^B8. 
I. Pliysalis auKiisilfwlla, Kutt. No Same Key, C&142, PUT; GfMBy 

Key. C2212; - — ^,8. 
I. PhysaliH elliuttii, Kuntze. Palm Beach, H 1%»; Lemon City, H 

Miami, C 58ai, P 228; Hernando couaty. H 1301. 
i. Phyoalis barbartensis. Jacq. Columbia county, H 1363; Iskn 

R 719. H 13CL 1363; Eustia. X 1251. 
i. Physalls nreuicoln, Kearney. Jefferson county, H 1368,1371: 

eon county. H 1.3C9: Columbia county. H 1370; Lake City. H 137i; 

Melbourne Beach, C 5713; Euatia. N 2116, 1170, H 1372: Polk coUDty, 

R 453, 1270, 1412: Levy county, H 1373; , R 12^. 

'. PhyHalis vt!4C05a. L. Suwaoee county, H 1375; Madison county, H 

1377; Alachua ooooly, H 1376. 
!. Var. niaritinia, Rydb, Eustis. N 198, 1019. H 1.367: Palm Beach, 

H 1355, 1366; Lemon Cit>-, H 135i; Sea Breeee, W 463. 
). Capsicuiu bnocatuni, L. Euelis, N9So. Difficult to distinguish from 

the next in herbarium specimens. 
). Capslffiim frulesceus, L. Palm Beach. W 383, H 1378; Key Lai^o. C 

5458. P 172; Ca.xambaH le., S 273. 
1. t.ycliiiu caroUnlannni, Michi, Duval county, C2ai6: Rockledffe, 

Swingle; Meyer9,W201; Ellk.tts Key, W 334; . ^, R 240. 

i. Datura straiiioniuiii, L. Lahe City, H 1.179; Citrus county, H 1350, 
). Datura tatula. L. Jefferson county, H 1381; Lake City, B 1313, H 

1383. 
I. Datura nieteloides, DC. Key West. C 2220*. 
>. Cestrum diuruuiti, L. Between Marco aad Key West. B 219; Key 

West, C 2220*. (Same number as preceding.) Escaped. 
). Nioutiaiia ^laiioa. Grab. Pensaeola, C e331», 5JI17. 
1. Petuuia parvitlora, Juss. Pensaeola, C 2221**; Apalachicola, C 5883. 



. VerbaHciini thapsiis, L. Madison county. H 1413: Lake City, B 4C8. 

. VerbaNcum blattaria, L. Marion county, U 1414. 

. Iilnaria canadensis, Dumont. Jefferson county, H 1418 ; Lake City. 

R642, 472, 468, 1071, H 1419; Duval county, C 1815; Eustia, II 1417. 
. lilnaria lioridana, Chapm. A palachicola, C 1846; Eustis, N 192. U 

1421; Hernando county, H 1420; Polk county, R 459 : Jensen. C .''>S:S, 
. PeotNteniou lac^igatiis, Sol. Lake City, R 1251; Archer, R 471; 

Eustia, N 1290, H 1402 ; Polk county, R 462, 1382 : Lemon City, n 1401 ; 

Miami. P 259. 
. Peutstemou pubesrcnH, Sol. Suwanee county. H 14a3: Madison 

county, H 1404; Tallahassee, R 470; Eustis, N G36; Polk county, R 

464, 1218 in part. 1*38. 
. Herpestis nifjresecus, Benth. Eustis. N 688; Hilisboro river, 01888; 

Citrus, H 1127. 
. HerpestlN cliaiiiaodryoides, IIBK. Biacayne Bay, C 19G9», : 

Key West, C 1869. 
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■&2G. HerpeNtIs amiilexipniills, Pursh. Lake City, R 450, 1331; Euatis, H 

1130, 1429; Eau Gallie. C 1866. 
027. HerpeHtlM reiwns, C. & S. Duval oouctj, C 57W. 

928. Herpestis uionniera, HBK. Euatia, N 205"; Hernando county, H 

1426; Miami, P 21^. 

929. Oratlola spbaerwarpa, Ell. Duval county, C 187S, 5600. 

S30. Gratiula ramosa, Walt. Jefferson county, N 2510, H 1393; Buwanee 
county. MlSeC; CitruB couDty, H 1397; Polk county, R4G7, 

931. Gnitiola pitoiut, Micbi. Jeffereon county, H 1391; Lake City, B 1.393; 
Euatia, N 1C05, H 1393; Manatee, 8 117. 

833, Urntiula ttiibiilnta, Baldw. Sunranse county, H 1398; Lake City, R 

EI77; Duval county, C 5685; Euatls, N584, H UOO: Tavaree, R227; Eau 
Gallie,C5805; Levy county. H 1399; Polk counly,R166, 1435; Clear- 
water, R607; Tampa, R 1133. 
S3a liysniithes ^randiflwra, Henth. Eau Qallie, C 5701; Eustis, N 1696; 
Hiilsboro River, C1880. 

834. IljHanlhes gratiolofde.s, Beulh. Pensacola, R487; JeSeraon county, 

H 1425; Madiaon county, 11 1422; Lake City, H 1423; Euetia, H 1124; 
Tampa, C 1881. 

930. MU'rautbeiuuni orbieii latum, Michi. Madison county, H 1115; 

Lake City, N 2160; Hernando, U lilt!. 

936. Mlcrailtliemiiiii liultallli. Gray. Manatee, S. 

937. Svoparin dulcis, L. Jetfereuu county, H 1434; Suwanee couuty, H 

1433; Lake City. H 1431; EuatiB, N 9i9, H 14:12; Tavares, R 225. 
ft38. Si-»ii»riaeranditi«ra, N,T9h. Tampa, N. 2417. 
939. CapraHa billora, L. Ulscayne Bay,C 1901; Elliotts Key, W308; Key 

Wfst, C 564S, P 13. 
HW. Buclinera eloitfrata, Bw. Madison foonty, H 1405; Lake City, R 

J963,HU08; Levycounty, H 1407; EuatiB, N 791, H 1400; Polk county, 

R463, 14,33; Cocoanutgrova, II 140G; Hernando county, H 1410. 
911. Srjnieria tenuifultR, Pursh. Lake City, R457, H 1412; Duvalcounty, 

1906; Hernando county, 11 1411; Tampa, R 1120;-^ — -S. 
("12, Si-'Viiieria pe«'liliata, Benth. Duval county, C 1907; Eustia, N 888, 

16B3. 
913. DattJHtoma peclinata. Benth, Marion county, H 1384; De Funiak, 

R 171, 237; EuBtis, N 839, H 1383; Polk county. R 465, 1423. 
«14. Gt^rasdia liuftbjia, Nutt. Duval county. N 2598. 

915. Urrardia purpurea, L,, var. fa not cu lath. Chapm. Lake City, R 

158,Hi.391; Duval county, C 1913, G022; Euatia, N 1376, H 13HU; Her- 
nando county, H 1389; Polk county, R 461, 1379; Tampa, R 1149, 

916. Gcrnrdia Diai-i(iliia, Raf. Eau Gallie, C 5767; Titusville, N 2299; 

llarnaudo county, H 1385; Pine Island, S 295. 
947. Gcrurdta Hlfl'olin, Nutt. Duval county, C (1876.) 
919. Gerardla divarlcaln, Chapm, Duval county, C 1910; Hernando 

county, H 1386, 
919. Gprnrdia skliiu«rlHiiB, Wood. Lake City, R 471; Polk couoty, R 

400. 1376, 
850. Gerardla apbylla, Nutt. Duval county, C (1870..) 
951, Paillownla IniiterlnM.-*, S. & /,. Quincy, N 2559. EEcaped? 

953. ConupboliK HHierioana, Watlr. Lake City, R 617, 10S7. 
Ki3. KpipheguH vlrtfiulatia, Bart. Lake City, R 575, 733. 
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. Utriciilarla iuflata. Walt. Lake City, R 623, 739; 

White. (Curtis. N. A. P. Without number.) 
. Utriciilarla tlorldaUH, Nash. Eustia. N 492. 1670. 
. Utriciilarla ulicosperma, St. Hil. Euatis, N S48, H lUl, 1412. 141^ 
. Utrlculnria biflora, Lam. JefTereoo couoty, H 1435; M&diaon coui 

H 1436; Duval county, C 1619. 
, Utriciilarla fibrosa, Walt. Eustis, N 109. 
. Utriciilarla macrorlonclia, Baraiiart. Jessamine. Fasoo 

Barnhart 23,17. 
. Utriciilarla purpurea, Walt. Euetis. N 1583. H 1439. 
. Utriciilarla ro^upluata, Greene. Euatia, N 1209. 
. Utriciilarla subulalft. L, Duval county. C 1824 ; BuBtia. N 83. H 1438' 

Polk county, R 47ti; New River, H 1437. 
. Utricularia coniuta, Michi. Euatia, N 1302, H 1440: Polk county, 

R 736, 1423. 
. Utriciilarla Juucea, Vahl. Eustis, N 1293. 
. Pin^iiicula puniila, Michz. Lake City, B 737, 1306 in part; Dm 

county. C 1839: Euatis. N 7. 
, Ptii^uicnla elatlor, Michi. Lake City, R 735, 1073; Duval county, 

1827; Eustis. N333; Kisaimee. R 733, 1305. 
. Piugiilcula hitea. Walt. Lake City, R 643. 1306, 1S7I In part; Duial 

county, C 1836; Euatia, N 1, 



1413. 
ui^^H 

1 



. Bignonla oapreolnta, L. Jefferson county, H 1444: Lake City, R 71 

619, 106.1. H 1445; Duval county. C 1831. _ 

. Tecoliia radlcatis, JuHS. JeSerson county, H 1447; Lake cAty, R 1239, 
H 144C; Euetia. N732. 

. Tecoiiia stans, Juaa. CbokoliBka la,, 8 236; Key West. C 5651, la^H. 

. Crescentia cucurbltiun, L. Miami, R 936, C 5838; Lemon City, . 
SC24. 

PEOALUCBAE. 

. Martynia proboscidea, Glox. Madieoti county, H 1448. 



ly. ^^^ 

1239, 

I 



. Elj'traria rir^ata, Michi. River Junction, N 3369, C5947: Alach^ 

county, H 1450; Sumterville, C 19X: Hernanilo county, H 1451. 
Var. angustil'olia, Fernald. Blacayne Bay, 5iBi. 
. Calophanes liiiDitstrata, Neea. Suwanoe county, H 1457; Hernando 

county. H 1458. 
, CalophanesoblrtiiglfoUa, Don. JefFeraoa county, H 1453; Lake City, 

R 190, 1351, U 1452; Eustia, N 184, U 1454; Polk county, B 188, 1415, 

1437. 
. Calopbanes angiiHta, Gray. Palm Beach, H 1455; Miami, C 58SS: 

Cocoa nutgrove, H 1456. 
, Buellia cilloHa, Pursh. Madison county, H 1460; Columbia count?, 

H1464; Lake City, H 1401 ; Duval county. C 1944* ; Eustie, N 415. H 

145S. 14^; Citrua county, H 1463: Hernando county, H 1462; Polk 

county, R 189; , S. 

, Stcnanilriiitn diilce, Neea., var. floridanuiii. Gray. 

1945*; Hernando county, H 3623. 
, Diantbera crassifolia, Cbapm. Citrus county. H 1466. 



J 
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981. DIniithera ovatn, Walt. Ri»er Junction, N 2371; Columbia county, H 

1467: , Buckley. 

982. Gatesia laetevirciiN, Gray. Chattahoochee, C !051, 6001. 

983. DicUpt«ra assiireens, Juas. Eu9tis, N 380; Howes Key, 8 280; Kejr 

Lar){o,W317; Koighta Key. C 5fi3J; Upper Metacumba Key. P 140; 
LigDum VitaeKey, C 1952. Whatappeari to be Thunbcrgialurri/oUa 
has escaped at Eustis, II 1468. 

934.. Phryma leptostaollj'n, L. TallabBSBee, N 2360. 

985. Staclij-tarphc'ta jaiiiaii'viisiH, Vahl. Palm tifach, H 1483; Miami, 

E 940; C 1B64; Key Largo, P 1(>8; Chokolieka Is., 8 236; Key West, C 
5424. 

986. Verbena urtlcaefolla, L. Lake City, R S09; Euatis, N 1248; Her- 

nando county, H 1478. 

987. V«rbena caroliiiiana, Michx. Jefferson county, H 1461; Suwanee 

county, H 1482; Lake City, R 191; Eustis, H 1480; Hernando couoty, 
H 1179; Polk county, R 1248. 

988. Verheiia aublctia, L. Daytonia, W 479. 

888. Verbena tampenxis, Naah. Madison county, H 1176: E. Fla., C 
1963*; Palm Beach, H 1477, 1478; Cape CanaTeral, C 5706; Biecayne 
Bay, W 301. 

990. Lippia noiimora. Micbx. Suwanee county, H 1185; Euetis, N 8^; 

Clearwater, B 427; Paira Beach, H 1484. 

991. Lnutaiia iuvoliierata, L. Lake City, R 12ffi; Indian Kirer, C 1907; 

Lemon City, H, 1469 ; Miami. R939; Palmetto, N 2431; Key West, C 
5423; BiacayneKey.WaOO: Cudjoea Key, P 89; Key Lareo. P 178. 

992. Lantana eaiiiara, L. Duval county,C5692; Daytonia, W502; Eustis, 

N 19. 943; Polk couoty, R 187; Hernando county,.H U75, Ihia aeema 
certainly to be iDdlgenouB Id the flaCn'ooda of irestern part of county; 
Clearwater, R 433; Palm Beacb. W 127, H 1474; Lemon City, H 1472; 
Cocoanutgrove, H 1473; Point LosmBOB Key, S 198. Some cultirated 
species bave escaped, as: EuBtiB,N775; Alachua county, H 1470; Lake 
City, H 1471. 
,993. Citharexjliim villosiini, Jacq. Merritta Is., C 5722; Cape Malabar, 
C 1969; Palm Beach, W 431, H 1468. 1187, 1483. 

994. C'alliearpn anierieana, L. Jefferson county, H 1100; Lake City, R 

185,183, H 1191; EuatiB,N 725, H 1192; Polk county, R18o; Palm Beach, 
H1489. 

995. Avlcenna Dltida, Jacq. Palmetto, N 2150; Tampn, R 248; MeyerE, W 

195 ; Biscayne Bay, W 277 ; Lemon City, H 1493. 1491 ; -, 8. 

996. TrlchOHtema dlcliotoma, L. Marion county, H 1523; Lake City, R 

526; Heruaudo county, H 1525: Duval county, C 1976; Palmetto, M 
2452; Palm Beach, H 1521; New River, H 1522. 

997. TrlchoBtcma triitescenn, Kearney. Eustis, N 625, H 1528, 

968. Trlchosteiua liiieare, Nutt. Palm Beacb, H 1527; New River, H 1526. 
999. Teucrium vanadensc, L. Tavaree, R 536. 

1000. Teucrium aasbil, Kearney, Duval county. C 1975.5932; Eustla, N1196. 

1001. Ocymum iiticranthuui, Willd. Key West, C 1970, 5622. 

1002. Hj'ptiti radiata, Willd. Lake City. R 12G3 Duval county, C 1980; 

Citrus county, H 1195; Eustis, N 1714; Palm Beacb, H 1498; Arch 
Creek, W. 106; New River, H 1199: Hernando county, H 1497. ^H 



lim. IlypttK Hiilcigera, Lam. S. Fla.. C 1 _ 

1001. Ilyptta siilCMta. Poir. Colombia county, H 1»1; DuveI county, R530; 

E. Pla., H UM; Levy county, H loOO. 
1005. ColliiiHOiitB canadcusi^, L. Lake City. R 260. 
lOOft. CollItiMoiifa aiilsata, Sims. Chsttabooche«. C 2020. 
lOOT. U<^iitha rotiiiidirotia, L. Taltahas«oo, B 177; Jefferson county, 

la-Kl; Baldwin. N 2232. 

1008. MPDtlia piperita, L. Tallahamee, N 3338. 

1009. LycopiiH Henitllit'oliiM, Gray. Lake Oily, R 200, 531; Duval county. 

1990«, K79 (rar. pubenn, Grayl. 
lUIO. LycopiiH rubelluH, Moench. Lloyd. N 2507. 
toll, ryciiaiitlieniuui Diiduni, Nutt. Lake City, R 965. H ITOi: Bab 

win, N 2316. 

1012. ryRnnntlicmiim aristatuiii, Michi. Lake City, N 2182. 

Archer. R 12e7. 

1013, P)-vnaiitliciiitini hyHsoplfolliiui, Bentb. Jeffereon county, H 15IX): 

8t. Marks, N 25.36. 
lOU. Pyoiiaiitiieitiiiiii itiiiticiiiii, Pera. JefTeraoa county, H liiOG: Madiai 
county, H 1808; Sanford, N 2259; Hernando county. H 1507. 

1015. Pycnanthemiiin albest-eiis, T. & G. River Junction, C 6981. 

1016. Saturcia rigitia, Qartr. Palm Beach, H 1535 ; \eiv RiTer; W 305 ; 

BOD, R950; Fort Lauderdale, C 5S47. 

1017. Rllcrninerfn broMiioi, Beuth. Enterprise, C 2033; Alachua countjj 

H 1520; Sanford, N 2251. 

1018. Calaniliitha caroliniaDa, Sweet. River Junction, N 25S3. 

1019. Calamliitlia coeciiiea, Bentb. Indian River. C 2D12. 

1020. Cunradlna piibenila. Small. Apalacbicola, C 2011: Eden, C 5S3 

Palm Beach, H 15.tl. 

1021. C«ruiitlivra dcusiDora. Gray. Lake City, R 591. 

1022. Salvia lyrata, L. Madison county, 11 1511; Lake City, R 99G, 125.T itm 

part ; Duval county, C 203* ; Eustia, N 10. H 1512 ; Levy county. B 1510. 
1033. Salvia vuc-clura, L. Eustis, N 1158, U 1509. 
1021. Salvia s« rot liia, L. Palm Beach, H 1513; Biecayne Bay. C 2032; Cocoa- 

Dutgrove, U 1514; Chokolieku Is., S 214; No Name Key, S 112, P 110 ; 

Key Went, C 5021. 
1025. Salvia prlvoides Benth. 6. Pla- 2032*. 
102C. Mouarda punctata, L. River Junction. C 5981; Columbia county, 

ni503: LakeCity. R527. 535, N24S3; Alachua county, U 1503. 
1027. Var. leuva ttha, Nash. Palmetto. N 2456. 

loss. Scutellaria etkneKccns, Nutt., var. punctata, Chapm. River Junc' J 

tion, N2384; Bellair, N25K; Marion county, H1j15; Eustie. W511. 
1039. Scutellaria intcsrifolia, L., var. liyHHO]iiyolia. Walton county. Cl 

20C0**: Jefferson county, U 1518: Sutranec county, H1516; iMkeCityM 

R G20, 1252. 1293, H 1517 ; — . R 177. 

1030. Var. major, Chapm. Lake City, R 316; Duval county, C &671. 

1031. Scutellaria arenicola, Small. Eustis. N 1316. 
lOXi. PbysostcKla vtrglniaua, Bentb. Columbia coun^, H 1536. 
1033. Phystkstegin dcuticulala. Britt. Glen St. Mary, R 13SS; L*ka Ci| 

RlSGl: FallingCreek.R3S1.13S0inpart: Indian River, CS051* 
Us. N 2049; Duval county. C 5869: - — -, R 173. 
I.ci>ii<>lis neitclHcfolla, R. Br. River Junction. C 6001; : 

ity. H l.i33; Like City, N 8189, H 1534; Hernando county, H 1 
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1035, StftChys floridana. Shuttl. Madison county, H 1519; Lake City, R 528, 
531, 533, 1253, 1257; Eustie, N 223; Levy county, H 1521; Archer, R 
1267 in p&rt; Hernando couoty, H 1520. 



1036. Plantago lanceolata, L. CoIumbiacounty,H 1538; LakeCity.R1320; 
Euatia, H 1537. 

1037. Plailtagu nristata, Michx. Jeffereon county, EI 1510; Eustis, H 1539; 
Levy county, H 1511. 

1038. Plnntapo virgiuiea, L. Lake City, R 532. 1263; Duval county, C 178(5; 
EuBtia, N SJJ. 



1011. 
1012. 
1013, 
1014. 
1015. 



1019. 
1050. 



Pixoiiia aciileata, L. Palm Beach, H 1512, 1513; Key Largo, P 155; 

Key Weat. C 5611, 2337, S 233. 
Pitfoiiia obtu^ata. Sw. Indian River, C 2338; Palm Beach, C 5378; 

Big Pine Key, S 312. 
PlHonia rotuiulatn, Griseb. No Name Key, S 118, C No. G. 
Boerliaavia <leoiiiiibenN, Vahl. Eualis. N 971, H IdU. 
Bucrhaaria viHcosn, La^. Tnmpa. N246t>. 

Boerliaavia liirsuta, Willd. Hillsborq Rirer, C 23.35; Tatnpa, R 115.3. 
Bocrlianria erccta, L. MadiaoD county, H 1547; Lake City, H 1515; 

Euatia, N 97.3, H 1551; Levy county, H 154S; Citrus county, H 1550; 

Palm Beach, H 1516, 1549; Key Largo, P IIG. 

ILLECEDRACBAE. 

Glbbesla riigelU, Small. Suwanee county, H 1552; Citrue county, 

H 1553, 
Paroiiycliia hcrulHi-Iolden, Nutt. Eustis, N 11B5; Tavares. R 226. 
Parnnyvhia balclwluii, Chapm. Columbiacouuty.H 1555; Lake City, 

N2200,R1M: Marion county, H 1551: Aiachua county, H 1556. 
Siplionychla dift'usn, Chapm. Madison county, H 1558; Columbia 

county, H 1559; Eustis. N 1167; Levy county H 1557; Cedar Keys, C 343. 
Slplionyohla amerienua, T. &. G. Lake City, R 1365; Merritt's la., 

C 312; Citrus county, H 1560; Jupiter, C 5516; Daytoaia, W 507; 

Rosewood, Gar bar. 



IC&l. 

1066. 
1057. 



Chenotiuclium album, L. Madison county, H 1562; Suiraaeo county, 

U 156.3. This apecimen has broad, toothed, mealy leaves, and the upper 

leaves pink; the other specimens have small, thin, scarcely mealy leavee. 

Euetia, N 2109; Heroando county, H 1561. 
Clicnopoclinm niiiralp, L. Pettsacola, R 495. 
Chenopodliim niithclmintlciini, L. Madison county, B 1566; Lake 

City, H 1569; E. Fla.. H 1564; Euatis, H 1565; Levy county, H 1568; 

Polk county, R741; Palm Beach, H 1567. 
Sallcoriiia mucrouata, Bigel. Titusville, N 2290; Ragged Keya, W 

320. 
Sallcornia aDibigiia, Micbx. Titusville, N 22S1; Ponce Park, W 199; 

Hernando county, K 1570; S. Fla., Swinele. 
Atrlplex orlstatiim, HRK, Indian River, C 2357 ; Palmetto, N 2111 ; 

Ragged Keys, W 318; Upper Metacumbe Key, C 5506. 
Sueda linearis, Mo<|, Tituaville. N 2292, 2310(i; Ponce Park, W168; 

, S; Sugar Loaf Key, P IL 
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IfiGd. AmamBtas dilorosUichjs, WiUd. Lake Clty^ H loH. 

Ifi^. AnianiiitaJi bybridns, L. Enstis^ H 1579; Jjtwj coudIj, H 1579. 

two. AmaniBtii* «pioo»iis, L. Madarw ooantr. H 15^3: Lake Ci|7. R 741 

H 1575; E. Fla., H 1574; Eustis, H 1572; AJachua ooualr, H 1577; 

PSifan Beach, H 1576: Ker Largo, P 199. 
101^ Celosia paoiculata. L. Kej Largo. P 139: Key Wert. C 5S53. 
10152. Eoxoliui lifidns, Moq. Peosacola, R 433: Eustis, H 1593; Pkim Beach, 

H 1303: SaraaoU Kej. C 2373. 
1063u 5^1eropii5i crawdpeis Moq. Kej Wert, C 5I31. 2373. 
lOf^. Acffiida cannabina, L. Daral coaatr, C 2379. 

1065. Acfiida aii^tralis, Graj. Citras coontr, H 1591: Eostis, X 968: Palm 

Beach; H 1590: , 8. 

10^ Aenida tamaragcina. Wood, Tar. prostrata, U. k B. Cape Canav- 
eral, C 5i td. 

F/>7, Ire^ine Tennicalari.s Moq. Elaa GalHe, C 2390: Jopiter Inlet, C 5559: 

Palm Beach, H 1590: Clear vater. R 437; Charlotte Harbor, W lb*7; 

Palmetto, X 2433; Kej Largo. W 348 : Key West, P 9L 

1069. IreAine celosioides, L. Palm Beach, H 1531, 1533; Upper Metacumbe 
Kcj, P 149. 

1069. Alternanthera achyrantha, R. Br. Kej Largo, P 166; Kej West 

C5422. 

1070. Alternanthera aspera, L. Kej Wert, S 205, C 543. 
107L Alternanthera pnngrens, HBK. Pensacola, C 5931. 

1072. Telanthera maritima, Moq. Palm Beach, W 234, 437, C 5405. 

1073. Telanthera lloridana, Chapm. Merritt's Is., C 23S7: P^m Beach, 

W 224, 430, 439, H 1593. 1594, 1595: Old Rhodes Kej, C 5450; Kej Wert, 
P9. 

1074. Froellehla floridana, Moq. Suwanee coantj, H 1599; Lake Citj, H 

1596; E. Fla., H 15SS; EastU, N 2011, 705, H 1597: Tarares, R 293. 

PHYTOLACCACKAK. 

1075. Petireria alliacea, L. Duval countj, C 2341; Eastis, N 1737; P^m 

Beach, C 5520, H 1597. 

1076. Rivina humiiiH, L. Eastis, N 1273 ; Palm Beach, C 5393, W 376, H 1594, 

1595, y>96; Upper Metacumbe Kej, P 137. 

1077. Rivina octandra, L. Chokoliska Is., S. 

1079. Phjrtolaeca decandra, L. Jefferson countj, H 1600; Lake Citj, H 
1599; Duval countj, C 2341: Eustis, N 1733; Polk countj, R 303, 1375. 

BATIDACEAE. 

1090. Bati8 maritima, L. Ponce Park, W 495; Palmetto, N 2436; Hillsboro 

River, C 2535; Sugar Loaf Kej, C 5647. 

POLTGOICACRAE. 

1091. Rumex crispiis, L. Pensacola, R 496. 

1092. Rumex floridanus, Meisn. Titusville, N 2296. 

1093. Rumex hastatulus, Baldw. Jefferson countj, H 1623; Lake Citj, R 

301; Eustis, N 400, H 1622; , R 1076. 

1094. Polyffonella parvifolia, Michx. Indian River, C 2433; Eastis, N 1764; 

Tampa, R 1145; Palm Beach, C 5525, H 1630; , S. 

1095. Poljironella gracilis, Meisn. Levj countj, H 1629; DuTal ooantj, 

R 297; Cocoanutgrove, H 1629. 

1066. Polyiconum penusylvanicum, L. Lake Citj, R 620; Leyy ooantj, 

1607. Upper part of stem hispid, with somewhat appreased, broad-based 
hairs. 
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1090. 
1091. 
1093. 



lOK. 

3096. 



. Polyfioniim liydropiperoides, Michi. Jefferson county, H ICH, 

1620; Bunanee couoty. H 1611; Columbia couoly, H 1615; Lake City, 

R aae, aoe, 306, 1236, H I6I2, 1C13. leai ; Doval count?, C 2411. 2402, 305, 

R 298; EuHtis. N 1087, H.% H 1616, IGI9; Tavares, R 294; Levy county, 

H 1014; Polk county, E 304, 1398; Palm Beach, H 1618; Miami, P 260. 

Some of tbeu may be P. opelousiartinn, but I am unable to separate 

them. 
, Polygon Hill Retnoeuni, Baldw. Euetis, N 237; Duval county, C 5740. 
. Polygomini liirMitiiiii, Walt. Madieon county, H 1610; Lake City, H 

1609; Eustis, N 652, H 1G08; Tavarea, R 29j. 
Polygonum aviciilare, L. Pensacola, R 1342. 
Polygouiiiu cristatiim, E. A. G. Duval county, C !}802. 
ThyHtiuella tiiiibriata, Grray. Columbia county. H 1G35; Palm Beach, 

H 1624, 1626; OocoanutgrovB, H 1637; Jenaen, C 5837. 
Coecololia uvlfera. Jacq. Merritt'e le., C 24.39; Palm Beach, C 5382, 

H 1601; Upper Metftcumbe Key. C 5382. 2439: Sugar Loaf Key. P G2. 
Cocvoloba flitridaiia, Melao. Merritt's Id., C 2440; Paloi Beach, C 

5383, W 212, 11 1602; Lemon City. W 271; Chokoliaka Ib.,B221; Key 

Largo, P 160. 209. 
Briliuilclifa i-irrliosa. Banks. Chattahoochee, C5933, 
Krlag'onuD] loug^il'oliiini, Nutt. Lake City, R1238; Eustis, N 704, 

H1605; Polk county, R 302; Welcbton, 11 1606; Hainea City, C 5954. 

This waa not observed from Monticello to Fitzgerald. 
Eriogoouiii tonieutoNiiiii, Michx. Suwani^ county. H 1D03; Lake 

City, R 1237; Euetia, N 296, H 1604; Polk county, R 296; Haines City, 

C [>953-, Tampa, C 2143. 



1098. Aristolocliia toiiieiitosa, Sims. -, Cil875). 

1099, ArlHlolocliia iinHliii, Kearney. Columbia county, H 1631; Lake City, 
H 1631; Euatis, H 1633. 



1100. SaururUB oernuilH, L, Jefferson county. 111030; Lake City, R 537, 
H 1634; Eustis. N310. H 1635: Dural county. C2460. 

1101. Peperomla iiiHguuliHeiVjIia, C. DC. S. Fla., Swingle; Lemon City, 
H1637. 

1102. Pcperomia leptostacliya, Chapm. Merritt'a la., C5773. 



1103. P«rsca gratlMsliiia, Gaertu. Key Largo, P 162. Escaped. 

3lC4. Persea carol I ueu sis, Neea. Euetis, N 418, 1281; Cedar Key, C (1875); 

Miami, R 956. 
fl05. Persea piibcBccns, Sarg. Lake City. R 061; H 1643; Duval county, 

C5663; Euatis. N 435, 1812, H1644: Palm Beach, H 1645; . B 44. 

tlOG. Perttea liu»ii)iK, Naah. EuEtif, N ,')74, 2601 : Palm Beach. II 1646. 
LlOT. Nectaiidra willdeiiiivliiiiH, Neea. Merriit'a Is., C 2445; Palm Beach, 

C 536S, W 208, H 101 1 ; Lemon City, H 1612 ; 8. Fla., Swingle ; Turner 

River, 8 201; Key Largo, P 198. 
L108. SassalVas offlciliale, Neea. Jefferson county, H 1639: Lake City, R 

539, H 1640. 
1109. CasBj-tha flltformis. Mill. Merritt's la., C4250 (2450 ?l; Palm Beach, H 

1638; Jupiter. 5.512; Sanibel Is.. W 194; Lower Metacumbe Key, P132; 

Sugarloaf Key, P 75. 
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Enpborbia corollata. L., var. anguxlirolii*, EU. Walton coni^. 
24V0*. R 1323: Jefferaon counl]'. H 1G80: Madison onunty, H 1661, 
Var. Hpocj'iilfoliii, Millep. RiT«rJuQctioD, Co979; Qoiocj, N 3S<!I. 
Enpborbia (iJHCoidialU, Chapm. Atacba« county, H 1671; Baker 



IU3. 
1111. 



cooDty. C 2177. 
Enpborbia polypby Ua, Eogelm. 



Indian River, C S198 ■ ; Eau Gtaiie. 



Walton county. C 2179, ii! 



UIO. 
1120. 



1125. 
1126. 



1138. 
1130. 



Euphorbia telepbEoid«K, Cbapm. Apatachieola. C 2S01. 
Eupborbia ipeciu-iianliae, L. Suvaaee connty, H 1C7I; Lake 

R m9, H 1G73; Euatie. H 1072. 
Euphorbia he(«Toiib:illn. L. De Funiak, R 239: E. F1&., U 

Euatis, N 1353: Palm Beach, W 217. H 167S, 1677, 167B: Upper 

cumbe Key. P 151 ; No Name Key. P 125, _ 

Var, eramlliili>lia, EBRelm. Indian Riter, C 249i» ; Palm Beacii, 

W 216, H 1(575: Clearwater. R i33: Old Rhodea Key, C 5419; Lower 

MeUeumbeKey, P131; BocaChicaKey, P 109; Egmont Key. R 1151. 
Eupborbia tridiotonin. HBK. Jupiler Inlet, C 5539; Cape Mali 

C 2502; Tampa, N 2421 ; . S. 

Euphorbia bypericilblta. L. Eustls, N 930, 107(i. H I70I, 1703; 

ruB county, H 1701: NewRiref, H 1703; Upper Metocumbe Key, C 
Eupborbia preslli, Gusa. Euetis, U ITOO. 
Euphorbia nutans. Lag. TaUahasse«, N 3519 ; Alachua coun^. 

Levy county, H 1698; Citrus, H 1699. 
Euphorbia buxifolin. Lam. E. Fla., C 2181; Palm Beach, C 5KU, 

236. Swingle, H 1670; Sanibel Is,, W 172; Newfound Harbor Key, 

P80. 
Euphorbia pilulifera, L, ludiaD River, C 2196; Eustis, H 17C&: Her 

nando county, H HOti: Palm Beach. C 5385, H 170S; Braidentown, 1 

CocoanutKrove, H 1707 ; Miami, C 5819 ; Key Largo, P ISS ; Upper U 

cumbe Key, C 2496. 
Enpliorbia garheri. Eagelm. No Name Key, C 5511; Cape Sabt 

2179*. 
Euphorbia deltoklcn, Eagelm. Biscayne Bay, C 2474* 

6*68. 
Euphorbia serpens, HBK. Pensacola, C 5920; Lake City, K 4£. 
Euphorbia animannioiiles, HBK. Sea Breeze, W 464; Caxami 

Is., a 286; Casambas Inlet, C 2463*. 
Euphorbia cnrdlfoUa, Ell. Madison county, H 1606; Alacbuft c< 

H 1695 ; EuHtia. N 1070, H 1691 ; Haines City, C 5959. 
Enpliorbia maculata, L, JelTerson county, H 1689; Madisi 

H1689: Alachua county, HIC86; Columbiacounty, H 1685; Lake City, 

H 1682, 1694; Dm'al i;ouQty, C 2191; Eustia, N 655, H 1691. 1092; 

Tampa, N 2427; Hernando county, H 1690; Palm Beach, H 1687; 

Lemon City, H 1683, 1693. 
Euphorbia blodsettii, Engelm, Upper Metacumbe Key, C 2497. 
Euphorbia adenoptc-ra, Bertol, Biscayne Bay, C 2168**, 5496; 

Lemon City, H 1709. 
Hfpponaane manvinella, L. Elliott's Key, W 233: No Name Key, 8 

272; Key West. C 2505, 562.3. 
Sebastiana liKu^triua, Muell. Jefferson county, H 1713; Alac hafc 

couDty, H 1712; Duval county, C 25W. 



I 

151. 
alab/^^_ 

Bl^^l 

i: Her- 
"rl^jM 
SabW^I 

ami. C 

"°4l 



I'HYTOLOOY AND THERAPEUTICS. 



153 



1135. 

1136. 



1151. 
USS. 
1153, 
1151. 



Scbastiana Iiteiiln, Muell. Babia Honda Key, S 3.16-. Upper Meto- 

eurabe Key, C 2512. 
Stilllnjfia B$lvatii-H, L. JelFersoo county, U ITU; M ad isoD county, H 

1717; Lake City. K 350, H 1718: Euatie, H 1716; Polk county, E 418; 

Palmetto, N 2438; Lemon City. H 1715; , S. 

Stilliotfia aqnatk-n, Cbapm. .\pala(.-hicola, C 2r)09, 5892. 
Acalypha gradient, Gray. Jefferaoo county, H 1648; Duval county, 

C 3513*; Eau Gallie, C 5768; Eugtig, N 1026, 1057, H 1650: Citras 

county, H 16i7; Leuy county, H 1649. 
Acalypha eorchorifolia. Willd. Biacayne Bay, C 2514; Miami,P230: 

CocoanutgrovB, C 5483, H 1651. 
Acalypha caroliulatia, Walt. Eustie, N 1403. 
Traglu ureiiH, L. Jefferson county, H 1721; Columbia county, H 1730; 

Lake City, H 1723; Duval county, C5412; Eustia, N 1079, H 1719; Citrus 

county, H 1732. 
Vsr. linenrifolia. Duval couoty, C5113; Eustia, N 1080, H 1731; 

Polk county, H 417, 1405. 
Tragia iirticne folia, Michi. Biscayne Bay, C 3517. 
Crotwii marltinius, Walt. Jupiter Iclet. C 5533; Palm Beach, W 329, 

H1662. 
CrotoD capitatiiH, Michi. Citrus county, H 1603. 
Crotou betuliiiiis, Vahl. Miami. C 5S10. 
Croton balsamifvrUB, Willd. Key West. C 2520. 
CroUm ai^yrautlietuii^, Micbi. Jefferson county, H 1G67; Lake 

City, R 420; Folk county, R 423, 1418; Eustis. N 358, H 1666. 
Crotoii glauduloHUS, L. Madison county. U 1659; Lake City, H 1661; 

DaytoDia, W 504 ; Duval county, C 5683 ; Euatis. N 579, H 1657 : Levy 

county, H 1660; Palm Beach, H lKi8: Polk county, R 416, 1385; Miami. 

P 218. 
Var. marltlmiLS, Haines City, C 5956; Palm Beach, C 5398; Gaa- 

parilla Key, C 2523*. 
Croton IfuearK Jacq. Palm Beach, C 53G0, H 16^; Biscayne Bay, H 

1665; Lemon City, H 1665; Ocean Grove, W 351; No Name Key, B 

186: Big Pine Key, P84. 
Cr«»tnnnpsi» linearis, MIchi. Jefferson county, H 1668; Lake City, 

H1668. 
Crotonopsis spinosa, Nash. Peaae Creek, O 2536; Melbourne, C 5715; 

EuBtifl. N 1971. 
Argry>*othamii{ablo(Igettli, Chapm. Lemon City, H 1652; Key West, 

S 316, C 2527, 5617. 
Cnidosculux stiitiulosiis. Gray. Jefferson county, H 1654: Lake City, 

R 119. 1269, H1C56; Dotal county, C2506: Eustia. N 759, H 1655; Polk 

county, R 124. 1403: Palm Beach, H 165a 
KiciiiU!« cotniiMints, L. Duval county, G ^07. Spontaneous cear 

dnelliogB. 
Pli}-llant1iii!4 (.■aroliniaiiiiH, Walt. Palm Beach, C 5403. H 1710. 
PhyllaiitliH!* Illniri. L. Biscayne Bay, C2528*; Cocoanutgrove, C 

5482, 11 1711; No Name Key. P 114. 
Di-.vpet«s crocea, Poit. Palm Beach, W378, C5381; Biscayne Bay, O 

2530. 



1159. Crtlca iirenx, L. Pensacola, R 494 ; Sister Is., C 2553. 

1160. PUea iiiiorophj 11a, Leitn. Hernando county, C 2550*. 
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1161. Pftrictaria dpbllix. Forst. Pensacola, R 4Bi; Palm Beach, C5S7L ^ 
UG2. Boeliiiicrla fjHudrica, Willd. Columbia county. H 1740; Euetis,H 

1742: Palm Beach. H 1741. 
1163. Var. si-abrn. Port. Lake City, H 664. IXtt, H 17.'J9; DutbI county, 

C 2357, 5749; Euatis, N 1177, H 1738; Levy countj-, U 17.17; Tatuw, 

B231. 
I1G4. nioriLS rubra, L. Jefferaon county. H 1727; I*ke City, R 196, H ITS; 

Palm Beach, H I73S. 
llC'i. PiciiH aiircii, Nutt. Palm Beach, H 1743; Miami, C 546!); Catambu 

Ib., 8 274 : Key LarRo. P 1G4. 
IIGG, Ficiits pcdiiuculatn, Willd. Biecayne Bay, C 4491: Cocoa n uigrnv e, H 

1744 : Key I^argo, C 2547. 

1167. FIcus brevilblia, Nutt. Merritt's U., C 2546; No Name Key, S 2G9. 

1168. Ulmiis floridaun, Chapm. Jeffareon county, H 1732; Lake City, S 

17-33: EuBtia, N 895, 693, H 1735; Hernando county. H 173t. 

1169. Ulimis alula, Michi, Lake City, R 372 ; Citrus county. H 173C. 

1170. Celtis occldentalls, L. Jefferaon county, H 1725; Biver JucctioD. S 

2382. 
IITI. Celtls ml88issil»piensf8, Bosc. Eustie. N 6fiJ ; Palm Beach, H I72li. 

1172. Trenia micraiitha, B. & H. Palm Beach, H 17.31, Lemon City, W !M, 

H 1730; Biecayne Bay, C 2543* : Miami, C 51G9, R 914 ; Turner RItm. 
8 231; Key Largo. P 153. 

PLATANAOEAE. 

1173. Platnuus occidentatis, L. Madison county, U 1745. 

MYKICACEAE. 

1174. Myrica ccrlfera, L. De Fuciak, R 674; TaUahaeaee, N 2518; Jet 

county. H 1746; Lake City, R 270 in part, 205, H 1748: Duval 
C 2606,3607; Euatis, N 300. 314; Tampa, RU32; Palm Beach, H 
Lemon City, H 1749 ; Bea Breeze, W 491 ; Bugarloaf Key, P 51 
422. 

1175. Var. piimila, Michr. Lake City, N 2224, R 276 in part; Fi 
Creek, R 378. 

1176. Mjrica aindhieiiKls, Mill. Duval county, C 2606*. 

1177. Myrlca iiiodura, Bartr. Argyle. C 5944 ; Indian River, 



1173. Plioradeiidron flavescens, Nutt. Lake City, R C38, 1079; 
county, C 2459. 

JCni-ASDACBAE. 

1179. Carya tonipntosd, Nutl. Jefferson county, H 1751, 1^2; I«ki 

N 2171. H 1750. 
IISO. Carya pordna, Nutt. TallabaBsee, N 2341. 2312: Jefferson county, ff* 

1755; Madison county, H 1756; Lake City, R 160, H 1754 ; Duval county, 

C 2570; Euatis, H 1753; Levy county, II 1757. 
1181. Carya aquatli'a, Nutt. Chattahoochee, C 5991; Jefferson county, U 

1758; Upper St. Johns River, C 2573. ^H 



I 1T4T: 

I 

ntr. W"" 



1182. Caauarlna eqitiseti folia, Forst, Biscayue Bay, C 2675a. 



llKi. QuercHB phellos, L. Jefferson county, H 1762; Suwanee county, H 

1761; Lake City, R 170; Duval county. C 2591, 5G01; Euatis, N 10S3. 
11S4. Querciis lanril'olia, Michi. Euatis. N 1672. 
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1135. Querciis cinerea, Michx. Jefferson county, H 1767 ; Ltake City, R 169, 
1315, H 1766; Eustis, H 1764, N 1692; Duval county, C 5608. Cinerea 
X cateabaei, Eustis, N 1586. 

1186. Quercus aqiiatica, Walt. Jefferson county, H 1772, 1773, 1774; Ma- 

rion county, H 1770; Apalachicola River, C 2575; Columbia county, H 
1768; Lake City, H 1775; Duval county, C 5574; Eustis, N 1756, 1655, 
1664, H 1769; Hernando county, H 1771. 

1187. Quercus plenocarpa. Small. Eustis, N 1677? 

1188. Quercus catesbaei, Michx. Jefferson county, H 1778; Lake City, R 

166, 167, H 1777; Duval county, C 2577; Eustis, N 1645, H 1776. Catea- 
baeiy, cinerea J Eustis, N 1577. 

1189. Quercus falcata, Michx. Tallahassee, N 2108 ; River Junction, N 2386 ; 

Jefferson county, H 1779, 1780, 1781 ; Lake City, N 2196, R 1312, H 1782, 
1783, 1784. 

1190. Quercus niyrtifolia, Willd. Jupiter Inlet, C 5511; Eustis, N 1646, H 

1785, N 1610. 

1191. Quercus pumila, Walt. Lake City, N 2229, R 371, 970; New River, H 

1763; Miami, P 248. 

1192. Quercus stellata, Wang. Quincy, N 2569; Jefferson county, H 1786; 

Lake City, R 168, H 1787; Eustis, N 1576. 

1193. Quercus parvifolla. Small. Apalachicola, C 2589*; Duval county, C 

6010; Eustis, N 1639, 179; Palm Beach, H 1788, 1789. 
1191. Quercus alba, L. Jefferson county, H 1790. 

1195. Quercus michauxii, Nutt. Chattahoochee, C 2593 C; Tallahassee, N 

2526; Lake City, R 165, 1314, H 1792; Hernando county, H 1791. 

1196. Quercus virens, Ait. Suwanee county, H 1796; Lake City, R 964, 969, 

H 1797; Duval county, C 5786; Sea Breeze, W 460, 497; Eustis, N 2414, 
1623, 516, 1759, 1762; Palm Beach, H 1793, 1791; Hernando county, H 
1795. 

1197. Castanea punilla, Michx. Madison county, H 1807; Lake City, R 162, 

163, 1313, N 2234 ; Eustis, N 963, H 1805. 

1198. Castanea nana, Muhl. Jefferson county, H 1805, Columbia county, H 

1808 ; Lake City, H 1806, 1809, R 164. 
1198a:. Fagrus ferrugriuea. Ait. Tallahassee, N2339; Lake City, R159. 

1199. Carpinus aniericana, Michx. Tallahassee, N 2340; Columbia county, 

H 1802; Lake City, R 161, H 1803; Citrus county, H 1804. 

1200. Ostrya virgriuiana, Willd. Columbia county, H 1799; Lake City, N 

2158, H 1801; Hernando county, H 1800. 

BETULACEAE. 

1201. Alnus serrulata. Ait. River Junction, N2590; Lake City, R482. 

8ALICACEAE. 

1202. Salix wardii, Bebb. Jefferson county, H 1810; Lake City, R496, 1066; 

Eustis, N 134. 

1203. Salix occideutalis, Koch., var. longipes, Bebb. Jefferson county, H 

1811; Lake City, H 1812; Duval county, C5826; Tavares, R222. 

EMPETRACEAE. 

1204. Ceratlola ericoides, Michx. Alachua county, H 1814; Enterprise, R 

206: Lake City, R 1327, 1362; Eustis, N 1121, H 1813; Tavares, W393, 
R 1£28 ; Indian River, C 2531 ; Palm Beach, C 5392, H 1816; Clearwater, 
R608; New River, H 1815. 
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1203. CerHlophrllunxleniersDni, L. Columbiacouoty, H 1819: UbeCitf. 
H 1817. 

ISOe. Burmauula biflorn, L. Eustb. N 1138, H I9i\. 
1307. Burniaoniacapitata, Cbapin. Eastis. N 1061. 
1908. Apterin.-*ftac4-a, N'utt. LakeCily.BGOO: Eustis. H 1S30; PalmBctu^. 
R 1819. 



1211. 
1212. 
12L1. 



1223. 
1224. 



Halophila eiigvliiuinDii. Aach. Palm Beach, H 1823, C 5399; C«p» 

Sable. C 270**. 
Llniiinbiuiii Mt>oug;ia, Rich. WaBhingtoD count}'. C 2749; HiduoD 

county, H 1822; Duval county. C 5756; EustU, S 808, R 2W. 

ORCHIOACBAB. 

3Itcrost.vlii4 <i|ilii<>gIow<oi<lcH, Null. , R ffi2. 

Coral lor hi za ofloatorliiza, Nuu. Merrltt's la., C 3316. 
EpidfiKlnini coiiopseiiiii, .\it. Lake City. E '!&* : Columbia caantT. 

H 1837, C 2804 : Euetis. H 1833 : lataL-hatta. C 5971 : Hernando coiuitt. 

C2804. 
Epi<le»drum tntupoiist-. Lindi. Eustis. H IWO; Merritfs Is.,CS7Q; 

HillaboroKirer, C28U5: Palm Beai;h, H 1339; Upper Metacumbe EibT< 

P13S1. 
Epidviiilnini vochleatiini, L. Lemon City, H 1$41. 
EptdeiMlmm ntic-tiirtiitni, L. Leiuon City, H 1812, 1313. 
Tipiilnria rtiwolor. Null. Tallahaaeee. N 2361. 
BIctfH vfrecundH, Swartz. Eustis, N 1531; Titusdile. S 2 
Hexali-ctrls apliylliiH. Raf. Lake City, R687, 1220; Euetu,N| 

Clearwater, R 430: Xew River, H 1S25. 
Folystacliya liitooUi, Hook. Lemon City, H 1821. 
CvrtoiMtdiiiiii piinctaluni, Lindl. No Name Key, B 313. 
Calopuffou puk-lirllus. R. Br, Madison county. H 1328; Lake C 

R 689, 693 (B). 6ffii, 1226, 1319. 1238; Glen St. Mary, R 633; Duval 

county,C2799; Eu8ti8,N793; Hernando county, U 1837: Polk countf, 

R681. 1408: , 8. 

CalopMifoii parviHonin, Liadl. Eustis, N 6; Tampa. R 1150: Polk 

county, R691, 1317, 1318, 1414. 
Pogimia opliloKlONSoidfS, NutC, LakeCity, R6S4.685,<i92,69G, 1215r 

1227, 1222, 1221: Duval county, C 2794; Eustia, N 538. H 1826; 

county, R 098, 697. 1409. 
Po^ouia divarlfata, R. Br. Lake City, R 686. 
Uabi'iiaria iiivea, Spreng, De Funiak, R 254: Lake City, U | 

Baldwin. R 3<)8: EuBtia. N 1927. 
HalM-tmria clllari-s, R. Br. Lake City. R 994 : Eustia. N 1531. 
Habenaria oristala, K, Br. De Funiak, R 673, C; Heroando a 

H 1836. 
Htibfiiaria coiiMpiciia, Nash. Lake City, N 3501. 
Habeiiaria rt-peii.i, Nutt Eustis, N 873, 578. H 1834: Citrus a 

H 18a3; Sumter county, C 2772: Polk county, R 682, 1.187. 
Spirautbes odornla, Nutt. E, Fla,. Swingle; Euetis. U 1829. 
Spirauthet! praecox, Wats, Madison county, H 1830; . C (by er- 
ror has label of 2698) ; Polk county. R 683. 1372. 
Spiranthos gracilis, Bigelon. Lake City, R 690, 1216 ; Eustis, H 18SI;.- 

Tampa, R 1136; Hernando county, H 1833. 
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1234. Pliysurus ciuerciticola, Lindl. Miami, C 2780. 

1235. Poiithievia glaudulo.sii, R. Br. Chattahoochee, C 2792 ; Lake City, B 

1225, 1223; Polk county, R 688. 

CANNACEAE. 

1236. Thalia divaricata, Chapm. Lake Ciiy, H 1844; Upper St. Johns 

River, C 2827 ; Ocala, R 932. 

1237. Canna llacelda, Roscoe. Madison county, H 1846; Eustis, N 1654, H 

1845. 

IRIDACEAE. 

1238. Iris liexai;?oua, Walt. Tampa, C 2852. 

1239. Sisyriuchiuni anceps, Cav. Lake City, R 597, 1334; New River, H 

1850; Palm Beach, H 1847, 1848; Lemon City, H 1849. 

1240. Si.syriuchiuiu atlanticuiiiy Bicknell. Madison county, H1852; Lake 

City, R652, 1243, 256, 598; Alachua county, H 1854; Eustis, N 133, H 
1851; Citrus county, H 1853; New River, H 1855; Miami, P. 264. 

AMARYLLIDACEAE. 

1241. Zephyranthes atamasco. Herb. Ellaville, R270; Lake City , R 649 ; 

Duval, C 2829*; Eustis, N201; Hernando county, H 1860. 

1242. Zephyranthes simpsoni, Chapm. , S 28. 

1243. Pancratium caribaeum, L. Cape Canaveral, C 5726; Cape Malabar, 

C 2830 ; Lemon City, H 1864. 

1244. Crinuiii americanuiiiy L. Milton, R668; Columbia county, H1862; 

Palm Beach, H 1863; mouth of Snake River, Swingle (1894). 

1245. A|?ave virginiea, L. Jefferson county, H 1861. 

1246. Agave siHalana, Porrin. Indian Key, C5644; Sugarloaf Key, P56. 

1247. Hypoxis ereeta, L. Columbia county, H 1859. 

1248. Hypoxis jiincea. Smith. Suwanee county, U 1856; Lake City, R648, 

255, 565, 127; Eustis, N 952, 2072, H 1857; Tampa, R 1130; Polk county, 
R599, 1419; New River, H 1858. 

BROMELIACEAE. 

1249. Tillaudsia utriculata, L. Eustis, N858; Merritt's Is., C2843; New 

River, H 1876, 1877; Sugarloaf Key, P 98. 

1250. TillaudHia flexuGsa, Swartz. Sugarloaf Key, P 99. 

1251. Tillandsia faseiciilata, Swartz. Merritt's Is., C 2844; Miami, P 275; 

Biscayne Bay, C 5489 ; No Name Key, S 314. 

1252. Tillaudsia jiiQcea, LeConte. Eustis, N 1703, H 1875; Lemon City, H 

1874 ; Miami River, C 5467 ; Caloosa River, C 2846. 

1253. Tillaudsia biilbosa. Hook. Miami, C 5466; S. Fla., Swingle ( 1894 ) ; 

Sugarloaf Key, P 100. 

1254. Tillandsia setacea, Swartz. Lake City, R 680, 1108, H 1871 ; Alachua 

county, C 2847; Eustis, N 1499, 774, H 1872; Citrus county, H 1873; 
Merritt's Is., C 2848; Meyers, W 405. 

1255. Tillaudsia recurvata, Pursh. Lake City, R 678; Eustis, N 1372, H 

1869; Merritt's Is., C 5772; Hernando county, H 1870. 

1256. Tillaudsia usueoides, L. Jefferson county, H 1867 ; Lake City, R 679, 

H 1866; Eustis, N 464, H 1868; E. Fla., H 1865. 



Note. — Owing to the peculiar type used in this paper and the limited time 
remaining for the completion of this volume, the remainder of this paper is nec- 
essarily left over to a succeeding volume. — Editor. 
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ADDITIONS TO THE FLORA OF KANSAS. 

BY B. B. SMTTH, TOPECA. 

MoehiD abotaoica] line hasbeeo doDe 'bjoUient in Ifaeinsttvo jc«n^ Tbe 
writer ha« dooe some origina] work, thongfa oot so modi as oaoaL Opportniiitj 
has bteo prea Cor ao additiooal trip to the aoothweat. and mnch uncertainty 
rerified. A trip has alao been taken thioogh the ooonties from RiMBell to Wal- 
lace, with side trips into TbomaB and Sheridan counties: and aervral weeks 
spent in collecting in those counties. P ro fe ssor HitchcodE has taken sereral 
trips into southeastern and southern Kanfiaii, and has studied pretty thoroughly 
those regiirjos. He has kindly given me a part of the results of his labota. Mr. 
Bartholomew has, as usual, worked assiduously in his line of m i croscopic fun^, 
and has sent me the results of his labors. Several new species are here described 
for the first time. The writer has also determined several sp c cie a that have lain 
in his herbarium for sereral years, the results of former trips to the northwest 
and southwest. More remains to be told. 

A new catalogue of the flora of the state is greatly needed. So manj of the 
plants of the stato hare been reported under erroneous names, and under various 
namefi, and nomenclature is in such a confused and chaotic conditioo, that it is 
difficult to toll, when one sees a new name reported from Kansas, whether it is a 
new plant or merely a new name for an old and familiar one. So that no attempt 
is made this time to say how many species of plants there are now in the state, 
after adding the present list. The number of species is probably not increased 
from the number given two years ago, namely : Flowering plants, 1967; crypto- 
gamic plants of all kinds, 1027; total, 9034. 

Species marked ^H) have been found by Professor Hitehcock: species 
marked (B/ are reported by Mr. Bartholomew. 

FLOWERING PLANTS. 

POLYPETALOC8 EXOGEN8. 

1. Ranunculus aeris L. Tall buttercup. Riley and Clay counties. (H) 

2. Ranunculus divaricatus Schrank. Phillips and Logan counties. In state 
herbarium. 

3. Ranunculus missouriensis Greene. Missouri buttercup. Mc^erson 
county, in Lake In man. 

4. Ranunculus pennsylvanicus L. f. Bristly buttercup. McPhersoo county. 
(H) 

5. Ranunculus sceleratus L. Ditch crowfoot. Wet places near Arkansas 
river, at Garden City. 

6. Ranunculus septentrionalis Poir. Marsh buttercup. Wyandotte and 
Cherokee counties. ( H ) 

7. Corydalis crystallina Eng. Spangle-pod. Southeast Kansas. (H) 

8. Corydalis curvisiliqua Eng. Curve-pod corydalis. Cherokee and Chau- 
tauqua counties. (H) 

9. Arabis glabra Bernh. Tower mustard. Topeka; occasional in suburban 
streets. 

10. Arabis hirsuta Scop. Hairy rock-cress. Riley and Clay counties. (H) 

11. Arabis ludoviciana Meyer. Western rock-cress. Cherokee county. (H) 

12. Camelina microcarpa Andrz. Slender false-flax. In waste places, about 
barns, etc.; introduced. 
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13. Cardamiae penoaylvaDica Muhl. FeDiisf Ivaoia bitter-creea. McFherson 
■ county. (H) 

U. Cardamioe rotundifolia Ms. Round-leaFed water-oresa. Morris and Rua. 
ill counties: in aprlnga aouthwest ol Council Grove and north of Ruasell, near 
f Bait creek. 

15. Draba bracbvcarpa Nutt. Short-pod draba. Cherokee and Chautauqua 
juntiea. (H) 
IG. Lepidium pampeatre E. Br. Field cresB, Occaaionally seen in Kansas 
I fields; introduced in grass seeda from the East. 

17. Leaquerellti argentea UacM. Silvery bladder-pod. Logan county. 

18. Leaqiierella eDgelmaoni Wats. Eoglemann's bladder-pod. 

19. Lesquerella gracilis Wata. Slender bladder*pod. Western Kanaaa, □□ 
dry prairies. 

20. Sinapis juncea L. Indian muetard. Northern Kanaaa; frequent near 
dwellings in waate places. 

' 81. Alyaauni maritimuni Lam. Sweet alyaaum. Topelia: escaped; rare. 

^L 22. Arenaria aerpyllifolia L. Thyme-leaved eand-wort. Occasional in rocky 

^Hplaces in central Kansas. 

^H 23, Cerastiutn compactutn (Robinson}. Throughout Kanaaa ; occaaional. 

^H 24. Lyf^hnis gitbago Scop. Cotkle. Shawnee and neighboring counties; <;i.'- 

^Beaeional in wheat fields. 

^H 25. Paronychia depreasa ( Nutt,) Uamilton courty. In state herbarium. 

^f 26, Bagina procumbena L. Decumbent peariwort, Cherokee and Chautau- 

l* qua t-ounties, (H) 

— , Silene cucubalus Wibel. Bladder campion. OccasioDally seen in mead- 
ows in eastern Kansas; introduced from the east. Heretofore listed as S. iii/iala. 

2i. Bileae divaricata (Robinson). Apetalous catchHy. Shawnee county ; oc- 
casional, 

28. Vacuaria vulgaris Host. Cow-herb. Fbiilips to Thomas counties. 
I 2i), Sphaeralcea atellata T, & G. Starry-haired globe-mallow. Southern 

^_ Kansas. 

^K 30. Oialis cymosa Small. Tall sorrel. Eastern Kansaa ; frequent. 
^H 31. Cassia tora L. Low senna. Wyandotte county. (H| 
^H 32. Prosopis glanduloaa Torr, Prairie mesquite. Barber and Clark countif a. 
^^m 33, Astragalus diatortusT. &G. Curved-pod buffalo-pea. Cherokee county. 
■fH) 

^^1 3j. Astragalus tenellne Purab. Louse- flowered buffalo-pea. Western Kbdpbs. 
I^B 35. Deamodium bracteoaum DC, Large-bracted tick-tretoll. Eastern Kac- 
]i ms: occasional. (H) 

36. Deamodium hirauta (Hook.) Hairy tick-trefoil, Atchiaon and Wyan- 
|, dotta counties. (H) 

^_ ,17. Desmodium longifolium (T. .fc G.( Long-leafed tick-trefoil, Southeast 
^^k£aiisaB; occasional. (H) 

^^t 3d. Ualactia glabella Mx. Smooth milk-pea. Southeastern Kansas. IU|) 
^^P 3S. Galactia volubilia Britt. Downy milk-pea. Southeastern Kansaa, (H 
il JO. Lathyrua pusillus Nutt, Dwarf pea. Montgomery to Cherokee coun- 



ties. 



<Hl 



i leptoatachya Eng. 



! bush-clover. Shawnee county, 



jl. Lespedi 
etc., on prairies. , 

i2. Lespedeza repens Bart. Creeping bush -clover. Coffey county. (H) 

i3. Medicago lupullna L. Blackaeed hop-c!over. Lyon and otbe 
of Boutheoetern Kansas. 

14. Medicago aativa L, .\Ifalfa. Topeka; in streets; infcei^uent. 
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45. Oxytropis multiceps Nutt. Tufted loco- pea. Sherman and Cheyenne 
•counties ; occasional on rocky prairies. 

46. Petalostemon tenuifolius Gray. Silky, petalostemon. Norton county. 

47. Psoralea linearifolia T. & G. Narrow-leaved leather-root. Seward county. 

48. Psoralea obtusiloba T. & G. Short-leaved leather-root. Northwestern 
Kansas; occasional. 

49. Robinia hispida L. Rose acacia. Shawnee county ; rare ; escaped from 
nurseries. 

50. Trifolium carolinianum Mx. Carolina clover. Topeka and elsewhere ; oc- 
casional: introduced. 

51. Vicia cracca L. Tufted vetch. Clay county. (H) 

52. Vicia sativa L. Common vetch. Wyandotte county. (H) 

53. Cercocarpus parviflorus H. & A. Small-leafed cercoparpus. 

54. Crataegus virid us L. Southern thorn. Southeastern Kansas ; frequent. 

•(H) 

55. Potentilla pentandra Eng. Five-stamened cinquefoil. Riley and Shaw- 
nee counties. (H) 

56. Potentilla strigosa (Pursh.) '^Kansas." (Britton & Brown, Illust. Flo. 
II, 214. 

57. Rosa canina L. Wild brier. Common near old dwellings in eastern coun- 
ties. 

58. Rosa rubiginosa L. Sweetbrier. Frequently seen ; escaped from cultiva- 
tion. 

60. Cerasus mahaleb Mill. Mahaleb cherry.^ Frequently seen near old nur- 
series and orchards in eastern Kansas. 

61. Epilobium adenocaulon Haussk. Northern willow-herb. 

62. Oenothera brachycarpa Gray. Short-pod evening-primrose. 

63. Oenothera grandis ( Britton). Great-flowered evening-primrose. Barber 
•county. 

64. Oenothera oklahomense Norton. Oklahoma evening-primrose. 

65. Oenothera spinulosa T. & G. Spiny-leaved evening-primrose. 

66. Peucedanum villosum Nutt. Hairy parsley. Rice county. 

67. Sanicula gregaria Bickn. Clustered snake-root. Shawnee county. 

GAMOPETALOU8 EXOGENS. 

68. Artemisia kansana Britton. Kansas artemisia. Southern Kansas. May 
be a form of A . frfgida, 

69. Aster acutidens (Burgess). Sharp-toothed aster. Eastern Kansas; occa- 
sional along streams. 

70. Aster bellidiflorus Willd. Large-panicled aster. Shawnee county and 
eastward, in moist places. 

71. Aster exilis Ell. Slender aster. Stafford county, in salt marsh. 

72. Aster missouriensis Britt. Missouri white-rayed aster. Eastern Kansas, 
in moist soil. 

73. Aster pilosus (Porter). Hairy frost weed. Eastern Kansas. 

74. Baccharis neglecta Britt. Long-leafed pencil tree. Cheyenne county, 
along streams. 

— . Berlandiera pinnatifida. Heretofore listed as Engelmannia pinnatifida 
T. & G. 

75. Carduus megacephalus (Porter). Large-head thistle. Norton county. 

76. Carduus nebraskensis Britt. Nebraska thistle. Jennings, Decatur county; 
collected in 1892. 

77. Erigeron beyrichii. Slender daisy-fleabane. Western Kansas ; ocoasioDal 
in dry soils. 
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78. Filago nivea Small. Tufted cotton-rose. Common on dry hills. 

79. Solidagogilvocanescens (Rydb.) Yellow-haired goldenrod. 

80. Lobelia leptostachys DC. Spiked lobelia. Shawnee county, on rocky 
hills. 

81. Lobelia hirtella (Gray). Hairy lobelia. Jefferson county. 

82. Acerates yiridiflora Eaton. Green-flowered milkweed. Barton and other 
counties of central Kansas. 

83. Asclepias galioides HBK. Kansas milkweed. Western Kansas, on prai- 
ries; occasional. 

— . Physalis heterophylla Nees. Clammy ground-cherry. Eastern and cen- 
tral Kansas; frequent. Badly affected in some counties by worms. Heretofore 
called P, viscosa, . 

81. Physalis lagascae R. & S. Small-flowered ground-cherry. Southern 
Kansas. 

85. Physalis rotundata Rydb. Round-leafed ground-cherry. Comanche and 
Clark counties. 

86. Solanum triquetrum Cav. Angled solanum. Comanche and Clark coun- 
ties. 

87. Convolvulus incanus Vahl. Hoary bindweed. Southern Kansas, in dry 
places; occasional. 

88. Cuscuta coryli Eng. Hazel dodder. Shawnee county, on hazel; not 
frequent. 

89. Cuscuta epithymum Murr. Alfalfa dodder. Sent in from Jefferson and 
Clay counties ; said to be very bad in some fields. Introduced from the east. 

90. Calamintha nuttallii Benth. Low calamint. Eastern Kansas, on banks; 
rare. 

91. Mentha citrata Ehrh. Bergamot mint. Shawnee county, in wet places ; 
introduced. 

92. Monarda scabra Beck. Wild bergamot. Atchison county. 

93. Pycnanthemum torreyi Benth. Torrey's sweet basil. Shawnee county, 
in a roadside near Burnett's mound. 

94. Scutellaria campestris Britt. Prairie skullcap. Northeastern Kansas, in 
fiandy soils. 

95. Castilleja indivisa Eng. Narrow-leaf painted-cup. Barber county. 

96. Castilleja minor Gray. Small-flowered painted-cup. Shawnee and Doug- 
las counties, along the Wakarusa. 

97. Pentstemon haydeni Wats. Hay den's pentstemon. Northwest Kansas, 
in moist places ; frequent. 

98. Seymeria macrophylla Nutt. Mullein foxglove. Shawnee county, near 
Richland, along the Wakarusa. 

99. Monotropa hypopitys L. Pine-sap. Found in Franklin county by J. W. 
Bridwell, Baldwin. 

100. Plantago occidentalis Dec. Western plantain. Shawnee county ; occa- 
sional in dry prairies. 

APETALOUS BXOGENS. 

101. Acnida tamariscina Wood. Water-hemp. In swampy places ; frequent. 

102. AUionia bodini Morong. Bodin*s allionia. Western Kansas ; frequent in 
dry soil. 

103. Amaranthus graecizans L. Tumble-weed. All over Kansas ; very com- 
mon. 

104. Aristolochia serpen tar ia L. Serpentary. Cherokee county. 

105. Asarum reflexum Bickn. Wild ginger. Eastern Kansas, in river valleys ; 

frequent. 

—11 
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106. Cheoopodium berldodieri Moq. Berlandier's gooaefoot. Barber coanlj; 
abundaDt in dry, broken grouDd. 

107. Chenopodium incanum ( Wats, i n. ep. Annual, erect. 14 dm. high, etoul, 

grooved, much branched, the whole plant white-mealy : leaves thick, 1^ cm. long. 

triangular- hastate, eiightly sinuate-dentate or entire; obtuse, short petioled; - . 

spikes paoicled, cotapact, with short pedicils: calyi U^ mm. in breadth, aeg- _' 

mentB obtuae, nearly covering the fruit : seed horizontal, Bomewhat attached tii »--^ , 
the pericarp; embryo a complete ring. Nortou and adjacent counties ; 
abundant in neglected fields on high dry prairies. 

108. Chenopodium lepiophyltum Nutt. Narrow-leaved goosefoot. Caolra. 
and western Kansas; fretjuent in dry alluatious. 

lOS. Chenopodium viride L. Green gooaefoot. Atchiaoo county. 

110. Corisperroum villosum Rydb. Northern Kansas. 

111. EriogODum alatum Torr. Winged eriogonum. Sherman county. 

112. Eriogonum tlavum Nutt. Yellow eriogonum. Sherman county. 

113. Eriogonum jameaii Benth. Wallace and other western counties. 

114. Eurotia ianata Moq. White sage. Logan county. (H) 

115. Sueda diffusa Nutt. Spreading blite. Barton to Pratt counties: 
quent iu saline lands. 

116. Polygonum dumetorum L. Hedge buckwheat. Atchison and Shawna 
counties: occasional. 

117. Polygonum macouni 'Small). Macoun's water- pepper. Perennial. aom - 

what Btout, decumbent or erect, clothed with appressed hairs: leaves Ian ceol at 

obtuse; ocreae cylindric, fringed with long bristles; ocreolae ciliate; calyx whit ' 
or whitish. .411 through Kansas in wet places; rare. 

118. Crotou lindheimertanuB Scheeie. Lindheimer's croton. SoDtbern Ka^M 
eas, in dry soil. 

119. Celtia mississippienHte Bosc. Southern hackberr?. Cherokee to 3ii>o. 
gomery counties. Sent by Dr. W. B. Newlon. 

130. QuercuB texana Buckley. Texas red oak. Southeast Kaasaa; fr-«^ 
quent. <H) 

121. Salii amygdaloidea Anders. Peach-leafed willow. River and stfea^M 
banks; common. 

132. Salix gracilis .A-nders. Limber twig willow. Eastern Kansas. 

1S3. Salix prinoides Pursh. Chestnut willow. Shawnee county; not cammo^:^ 



ISl. Lemna minima Phillipi. Least duckweed. Eastern Kansas. 

12a. Lemna trinervis. Three-nerved duckweed. Cherokee county. I U j 

126. Wolffia papulifera Thompson. Pointed duckweed. Eastern Kaoaas. 
Still waters. 

127. Potamogeton lucens L. Shining pondweed. Comanche county, t^, 

128. Sagittaria platyphylla J. G. Smith. Ovate-leaved arrowhead. Cherok 
county. (H) 

129. Iris hexagooa Walt, Southern blue flag. Cherokee county. (Hi 

130. Lilium caoadense L. Wild yellow lily. Leavenworth and Jeffers^; 
counties. 

131. Ornitbogalum umbellntum L. Star of Bethlehem. Douglas conntx. 

132. Trillium sessile L. Sessile-flowered trillium. Cherokee county. (Hi 
IXt. Uvularia grandlflora Smith. Large - (lowered hellwort. Cheroki 

county. (U) 

131. Commelina angustitolia. Narrow-leafed day-flower. Southneot KuO' 



t 
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135. Commelina crispa WootoD. Western day -flower. Western Kansas; 
common in gravelly soil. 

136. Tradescantia bracteata Small. Long-bracted spiderwort. Eastern Kan- 
sas, in sandy soil. 

137. Tradescantia occiden talis (Britton). Western spiderwort. Hamilton to 
Norton counties ; frequent. 

138. Tradescantia reflexa Raf. Reflexed spiderwort. Shawnee county, on 
drift hills; frequent. 

139. Juncus robustus Coy. Stout rush. Southeastern Kansas. 

140. Juncoides campestre Kuntze. Common wood rush. Cherokee county. 

(H) 

GLUMIFEROUS BNDOOENS. 

Cyperacece, 

141. Carex bicknellii Britt. Bicknell's sedge. Eastern Kansas; occasional. 

142. Carex crus-corvi Shuttlw. Raven 's-foot sedge. Wyandotte county. (H) 

143. Carex douglasii Boott. Douglases carex. Norton county. 

144. Carex fusca All. Brown sedge. Cherokee county. (H) 

145. Carex jamesii Schwein. James's carex. Lower Kaw valley ; rare. 

146. Carex monile Tuck. Necklace sedge. Eastern Kansas ; occasional in 
marshes. 

147. Carex muskingumensis Schwein. Muskingum sedge. Wyandotte county; 
rare. (H) , 

148. Carex nebraskensis Dewey. Nebraska sedge. Cheyenne county. (H) 

149. Carex oligocarpa Schk. Few-fruited sedge. Wyandotte county. ( H ) 

150. Carex pubescens Muhl. Pubescent sedge. Wyandotte county. (H) 

155. Carex trisperma Dewey. Three-seeded sedge. Trego county. 

156. Carex xalapensis Kth. Mexican carex. Northern Kansas; common. 

157. Cyperus capitatus (Boeckl.) Headed cyperus. Kingman county. (H) 

158. Cyperus compositus (Britt.) Compound cyperus. Jackson and Jeffer- 
son counties. 

159. Cyperus flavescens L. Yellow cyperus. Douglas and Johnson counties. 

160. Cyperus hallii Britt. Hall's cyperus. Southeastern Kansas. 

161. Cyperus ovularis Torr. Globose cyperus. Southeastern Kansas. ( H ) 

162. Cyperus pseudovegetus Steud. Marsh cyperus. Cherokee county. (H) 

163. Cyperus robustior (Kunth.) Stout cyperus. Cherokee and Clark 
counties. ( H ) 

164. Eleocharis atropurpurea Kth. Purple spike-rush. Norton and Barber 
counties. 

165. Eleocharis capitata R. Br. Round-headed spike-rush. 

166. Eleocharis glaucescens Willd. Smooth spike-rush. All over Kansas; 
frequent. 

167. Eleocharis olivacea Torr. Olive spike-rush. Cherokee county. (H) 

168. Fimbristylis vahlii Link. VahPs fringed rush. Cherokee county. (H) 

169. Hemicarpha aristulata (Cov.) Southeastern Kansas ; occasional. 

170. Scirpus campestris Britt. Prairie bulrush. Western Kansas; on wet 
prairies. 

171. Scirpus cyperinus Kunth. Wool-grass. Cherokee county. (H) 

172. Scirpus hallii Gray. Hall's club-rush. Rooks county. (Barth.) 

173. Scirpus lineatus Mx. Reddish bulrush. Eastern Kansas ; frequent. 

174. Scirpus longispicat us (Britt.) Long-spiked rush. Trego county. 

175. Scirpus nanus Spreng. Dwarf club-rush. Kansas ; in salt marshes. 

176. Scleria pauciflora Muhl. Snfall-flowered nut-rush. Southeastern Kan- 
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Oraminea;, 

177. ADdropogon torreyanusSteud. Pratt county and southwest; occasional. 

178. Agropyron pseudorepens Scribn. & Small. Rough wheat-grass. Shaw- 
nee county, in river valleys; occasional. 

179. Agropyron spicatum Scribn. & Small. Western wheat-grass. Eastern 
Kansas, in bottom land. 

180. Agrostis elliottiana Schultes. Elliott's bent-grass. Chautauqua county. 

(H) 

181. Aristida divaricata H. & B. Spreading awn-grass. Barber county. 

182. Gymnopogon racemosus Beauv. Broad-leaved gymnopogon. Chautau- 
qua county. ( H ) 

183. Oplismenus obtusum (HBK.) Smooth cockspur grass. Reno county 
and southwest, frequent in wet draws. 

184. Poa arachnifera Torr. Texas blue-grass. Southern Kansas, on prairies ; 
not common. 

185. Poa wolfii Scribn. Wolf's spear-grass. Southeast Kansas. 

186. Sporobolus neglectus Nash. Small rush-grass. Eastern Kansas; fre- 
quent. 

187. Syntherisma fimbriata Vail. Fringed crab-grass. Southern Kansas, in 
sandy soil. 

188. Triodiaelongata (Buckley). Long-panicled redtop. Southwestern Kan- 
sas, on prairies. 

189. Isoetes butler i Engelm. Butler's quillwort. (H) 

FLOWERLESS PL ANTS — FUNGI. 

HYMENOMYCETES (MUSHROOMS). 

190. Amanita prairiicola Peck. Bare ground in open prairies. Rooks 
county. (B) 

191. Cryptophallus albiceps Peck. In a cornfield. Rooks county. (B) 

192. Galera fragilis Peck. Among short grass in pasture. Rooks county. ( B) 

193. Lepiota sublilacea Peck. Bare ground in pastures. Rooks county. ( B ) 

194. Psilocybe obscura Peck. Red leaf- mold in woods, Rooks county. Au- 
gust. (B) 

195. Psilocybe sabuk)sa Peck. Sandy soil in pastures. Rooks county. Au- 
gust. (B) 

PYRENOMYCETES (BLACK FUNGI ). 

196. Amphisphseria separans E. & E. On cottonwood shingle. Smith 
county. (B) 

197. Calloria kansensis E. & E. On rotten wood. (H. F. Roberts.) 

198. Colletotrichum solitarium E. & B. On leaves of Solidago radula^ 
Rooks county. (B) 

199. Cucurbitaria astragali E. & E. On dead stems of AetragaltM sp.. Rooks 
county. (B) 

200. Cyathus rufipes E. & E. On underside of old sods, in plowed field. 
Rooks county. (B) 

201. DidymosphaBria major E. & E. On decorticated wood of Hhua glabra. 
Rooks county. ( B ) 

202. Didymosphseria rhoina E. & E. On decorticated wood of Hhtis glabra. 
Rooks county. (B) 

203. Homoetegia diplocarpa E. & E. On Diatichlis tnaritima. Rooks 
county. ( B ) 

204. Leptosphesria rhoina E. & E. On decorticated wood of Rhus glabra. 
Rooks county. (B) 
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205, Lophidium rude E. & E. On weatber-beateD cottonwood ahioglee, 
Smith county. (B] 

206. Lopbioephiera zeicola B. & E. Od old porn-stalks. Rooks county. (B) 
20T. Lophiostoma pusulatuiu E. It E. On dead shoots of grapevine. Rock- 
port. ( B ) 

208. Lophioetoma rbopalosporuoi E. & E. On dead shoots of graperine, 
Rockport. I B 1 

209. Eiophiotreme frasini &. JcE. Od decorticated sticks of ^a;rinu«t'£r'diw, 
Rooke cuuoty. IB) 

210. Feniophora occidentals E. & E. On dead leaves of deciduous trees, 
•westward to Colorado. (N. A. F. 23H.) 

311. Pleospora juglandis E, & E. Od dead black-walnut limbs, Books 
•bounty. (B) 

12. PyrsGocha'ta graminia E. i E. On dead leaves of Chlorig verflclilaUi, 
Sooks (.'oucty. September. | B) 

513. Schizothyrella fraiinia E. Jt E. On fallen leaves of Fraxinun viridit, 
Ibxiks county. (B| 

514. Sord aria ostio lata E. & E. On rabbit's dung, Rooks county. August. 
(B) 



1 E. i E. Od dead branches of Acer danycarpuni 



215. 1 
Topeka. January. 

216. Teichospora tnfuscans E. .V E. On old cottonwood log, Rooks county. 
.\uguat. (B) 

217. Teicbospora populina E. & E. On decorticated limba of Pojnttug mon- 
ill/era, Rooks county. ( B ) 

218. Valsa amorphic E. & E. Go dead limbs of Amorpha/Tuticosa, Kooka 
county. I B ) 

219. Valsa celtidis E. &. E. On dead limbs of Celti» occidentals. Rooks 
county. < 1) ) 

220. Valsa macrocarpa E. & E. On dead bur-oak limbs. Rooks county. (B) 

221. Valsa socialis E. &. E. On dead limbs of Sfdix cordata. Rooks county. 
(B| 

ePH.«lMJPSlD.G (DCSr FITNUl). 
(New apeciev. by Ellla and BartholomeB-I 

23a, Phyllosticta monardii? Ell. & Barth., n. ep. 

On living leaves of Monarda citriodora. Rooks county, Kansas, June 11, 
398. (No. 3477.) 

Spots amphigenous, scattered, suborbicular, minute, about 1 mm. in diameter, 
dark purple at first, soon whitened out in the center. Perithecia punctitorm, 
black, few on a spot (3-4). Bporules oblong-elliptical, hyaline, 5-tixlt^ micros 
(raieroroillimeters), 

223. Pboma canescens Ell. & Barth., n. sp. 

On decorticated cottonwood limbs. Rooks county, Kansas, January IS, 1899. 
(No. 2636.) 

Perithecia scattered, semi emergent, small, 'j-U mm, in diameter, compressed 
laterally so as to bave the appearance of a Lophiostoma. Bporules oblong, hya- 

>. &-8 1 2-3 micros. The host presents a grayish appearance from the thickly 
scattered perithecia. 

S34. Dothiorella riblcola, E. it B., n. sp. 

On dead Jtibea aureum. Rooks county, Kansas, March 21, 1890. (No. 2562. ) 

Perithecia small, 100-1.50 micros. Oonnale and erumpent in the orbicular or 
elongated botryoid clusters, 1-3 mm. in diani., loosely bordered by the ruptured 



166 KANSAS ACADEMY OF SCIBNCB. 

epidermis, white ineide, 6-15 in a cluster, united in a more or less perfectly de- 
veloped dothideoid stroma. Sporules f usoid, 2-4, nucleate, hyaline, 20-24 x 4^^2-51^ 
micros. Differs from Z>. r{&/«(Fckl.) in its smaller, more numerous, erumpent 
perithecia and smaller, fusoid sporules. D, dura ( Preuss.) Sacc. has ovoid smoky 
hyaline sporules, but otherwise must be much like this. 

225. Sphaeropsis juglandis E. & B., n. sp. 

On dead shoots of Juglana nigra^ Rooks county, Kansas, March 26, 1897. 
(No. 2383.^ 

Perithecia thickly scattered, sub-cuticular, small (i.|mm.), globose, raising 
the epidermis into pustules pierced at the apex by the minute papilliform ostiola. 
Sporules oblong, elliptical, brown, 15-22x7-10 micros. Common in many situa- 
tions. 

226. Haplosporella juglandis E. & B., n. sp. 

On dead shoots of Juglans nigra. Rooks county, Kansas, April 22, 1897. (No. 
2400.) 

Stromata thickly scattered, subglobose, 1 mm. in diameter, surrounded by 
the free margin of the ruptured epidermis. Perithecia minute, ovate, subcircin- 
ate. Sporules oblong-ovate, light brown, 14-20x5-7 micros. 

227. Haplosporella maclurse E. & B., n. sp. 

On fallen limbs of Madura aurantiaca^ Rooks county, Kansas, March 16, 
1897. (No. 2380.) 

Stromata verruciform, flattened above, 1-1)>2 mm. diam., covered by the epi- 
dermis which finally disappears above, thickly gregarious but hardly confluent. 
Perithecia ovate, minute, closely packed, 10-20 in a stroma. Ostiola punctiform. 
Sporules oblong-elliptical, brown, 15-20x6-8 micros. 

This is a very different thing from Sphirropsia maclura* Cke., which spar- 
ingly occurs on the same specimens, with gregarious, small, subepidermal perithe- 
cia which are not even confluent and by no means collected in a stroma, having, 
besides, much larger sporules. 

228. Haplosporella minor, E. & B., n. sp. 

On dead limbs of Madura aurantiaca, Rooks county, Kansas, March 10, 
1899. (No. 2552.) 

Stromata. thinly scattered, prominently erumpent, black, imperfectly devel- 
oped, multiperitheciate, seated on the inner bark, scarcely penetrating to the 
wood. Sporules short-elliptical, smoky hyaline to pale brown, 5-7x3-4 micros. 

Very distinct from H. niadura: E. & B. on the same host. 

229. Haplosporella dothideoides, E. & B., n. sp. 

On dead shoots of AilanthuB glandulosa, Rooks county, Kansas, March 21, 
1899. (No. 2565.) 

Stroma seated in the inner bark and erumpent above through the ruptured 
epidermis, orbicular or elliptical, l-lfg ^^' i° diam., of soft, waxy-carnoee tex- 
ture, dark brown, hemispheric or depressed-conical ; perithecia hardly more than 
dothideaceous, ascigerous cells of irregular shape, crowded in the stroma. Spo- 
rules oblong or oblong-elliptical, brown, 12-16x4-7 micros. 

Apparently not well developed and so not certainly distinct from H. ailanthi^ 
£.& E. (Jour. Mycol. V, p. 147), but the smaller sporules and distinct stroma 
seem to indicate speciflc difference. 

230. Diplodia compressa E. & B., n. sp. 

On decorticated, weather-beaten limbs of Madura auran^taca, Books county, 
Kansas, January 9, 1899. (No. 2533.) 
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Perithecia scattered, compressed, about ^2 mm. long, partly covered by the 
loosened fibers of the wood. Sporules oblong-elliptical, 10-14x5-6 micros. Not 
constricted. Diflfers from D, microaporella Sacc, especially in its compressed 
perithecia. 

231. Hendersonia lophiostomoides E. & B., n. sp. 

On decorticated, weather-beaten limbs of Madura aurantiaca, Rooks county, 
Kansas, March 31, 1897. (No. 2352.) 

Perithecia scattered, erumpent-superficial, 400-500 micros in diam., subglo- 
bose, partly covered by the loosened fibers of the wood. Ostiolum mostly com- 
pressed, as in Lophioatoma. Sporules oblong- elliptical, brown, 3-septate but 
scarcely constricted, rounded and obtuse at the ends, 12-20x6-8 micros. At first 
hyaline and uniseptate. 

232. Stagonospora cytisporoides E. & B., n. sp. 

On dead branches of Amorpha fruticosa, Rooks county, Kansas, February 
20, 1897. (No. 2372.) 

Perithecia scattered, subcuticular, about ^ mm in diameter, raising the epi- 
dermis into pustules pierced by the small white disc with a single perforation. 
Bporules oblong-cylindrical, hyaline, 3-4- nucleate, often becoming 2-3 septate, 
12-15 x3-3>j2 micros. 

2.33. Camarosporium juglandis E. & B., n. sp. 

On dead limbs of Juglana nigra, Rooks county, Kansas, January 9, 1899. 
(No. 2531.) 

Perithecia thickly scattered and sometimes partly connected by a slight stro- 
matic crust, small, mostly less than ^2 ^^' ^^ diameter, globose, covered by the 
epidermis, which is raised into pustules perforated at the apex. Sporules variable 
in size and shape, from subglobose, 8-12 micros in diameter, to ovate or elliptical, 
12-25 micros in diameter, 3-septate. The larger ones constricted at the septa and 
submuriform. 

231. Cladotrichum brassicae E. & B., n. sp. 

On old cabbage leaves [Braasica oleracea). Rooks county, Kansas, April 
22,1897. (No. 2399.) 

Forming dense, subolivaceous, subpulvinate tufts, 1 mm. to ^ cm. across, 
and thickly scattered over both sides of the leaf. Fertile hyphas erect, sparingly 
branched and sparingly septate, swollen at intervals, yellowish-brown, 110-150x6 
-7 micros. Conidia oblong-elliptical, brown, 12-20x10-12 micros, l-( exception- 
ally 3-) septate. 

HYPHOMYCETES (MILDEWS). 

235. Helminthosporium tomato E. & B. On decaying fruit of tomato; 
Rooks county. (B) 
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Be«d I by tiUei before tlio Acadpmj- December 30. !«». 

Iq prepHring a state mooograph on this mtereaticg and widely dietributrd 
groupof fuDgi — the rusts — tb? author bas sought to brioe together, in a email 
compass, all spccieB kaowD to occur in KaQBa?, and to indicate in popular lan- 
guage, aa nearly as may be possible, their geographical dietributioD, frequency 
o[ occurrence, and destructive qualities to their aeverai host plants, a list of which 
will be found at the end of the catalogue. 

SiQce the publicntion of the Met of HCvecty-tive speciee compiled by Doctor 
KeilermaD and Mr. Carletoo in Tiwss. Kan. \c.<a. Sti., Vol. X. pp. 88-98, 1886, 
no effort has been made to catalogue the Uredineae of this state. During the 
twelve years that have elapsed since the publication of that list, by the assidi 
labors of our collectors at various locations, the number of knoivD species 
more than doubled, and there are doubtless many yet to be added. 

Of the 154 species and varieties bere recorded Kansas is firen as the t7| 
locality of twenty-six. In each case where the word "type" follows the dale 
collection it will be understood to indicate the date and locality of discovery 

All collections made in Books and Phillips counties, as indicated in the body 
of the catalogue, bave been made by the author, unless otherwise specified. 
Where collections have been made by him iu other counties, to prevent cooftl; 
slon, the abbreviation " Barth." will follow the locality and date of collection, 
all other cases the collectors' names are given in full. All species here 
ated, with the exception of one or two. are represented in the author's herbarioi 
and that of the State Agricultural C'-ollege, at Manhattan. 

At this time of critical readjustment and revised nomenclature, many ob- 
stacles must be met and overcome if one eipects to make a very near approach 
to accuracy. Yet, after all his painstaking efforts, he is almost sure to awak« 
the somewhat annoying realization of the fact that what was an accepted 
tific truth yesterday may be, In more ways than one, an error to-morrow 
revision has been made in host nomenclature where collectore were obvlouslj 
error, but generally the revision in phanerogamic nomenclature, n/lhc la/at 
Icrii, has not been followed. 

The use of technical terms has been avoided as much as possible, with a ri«w 
to making the catalogue of practical utility in a popular sense, yet scientific oatnea 
have been adhered to strictly, that its scientific value might not be impaired. 

Some stress has been put on the matter of citation of original publication, 
that the tigr in noraeoclature may be readily seen and referred to by collectors 
and students generally, without necessity of referring to the many publications 
in which the original descriptions are found. Along this line it will be noted 
that not only the months are given in which the several species occur in the 
greatest abundance, but the yefira of collection are also given for the benefit of 
those who may follow this work in the future. 

The various reasons should be obvious to all, The very near approach to 
each other, at least in gross form as well as more minutely, of Puccinia titlian- 
Ihi, Bchw., Puccinia tanriccti, DC., and Puccinia I'ariolang, Hark., has 
seemed to make it necessary, for the purposes of this catalogue, to separate these 
forms more along the line of host plants than on any well marked characters of 
the fungi themselves. Hence, all forms on Jfelianfhiui have been referred to /' 
helianlhi; ihoas ot>Artcmi»ia and Aclinella to P. tanaced ; 
jtapput to P. vario/ana. 
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PuoviTiia eirgii is dropped and all formE) on Cnietit are referred to P. aua- 
reotens, (Pers.) Wiot. 

Those OQ Pyrrhopnppw. Taraxncuin and Troxiinon are placet! in P. 
A/rrcrci'i*. <Suhuui.) Mart. These changes are only id [he line of eatablishiag 
order where confueion has previously reigoed. It seemB, io a great lueaaure, 
that each mycologist gets into a rut among these many- named species and fol- 
lows it through all his work for years, as the examination of any herbarium id 
the country will usually show. 

I wish to thank most eincetely the foljocving persona (or the many favors re- 
ceived from their bands, in the 'preparation of this catalogue, viz.; Dr. W. A. 
Kellerman, of ColumbiiiH. Ohio, for rare Kaniiaa specimens furnished from hia 
private berbariuni for osamination and comparison ; Prof. J. C. Arthur, of La- 
fayette, Ind,, for much valuable assislance iu nomenclature and citation; Mr. 
Geoi^e L. Clothier, of ManhatUin, Kan., tor bis hearty and willing assistance in 
getting out tbe species in the herbarium of tbe ai^ricultLiral colk'f^e. 
VBOMFCES. Link. 

1. lTri>iiiy>.-eH ii|>|H-ii<li<-iihttiiN, (Pers.) L«v. II, 111. 

obs. I, p. n. 

On Phaseolus diversifoiius, Manhattan, Sept. 1884, W. A. Kellerman; 

Rooks county, Sept. 18S9. 
On Phaseolus pauciHorus, Manhattan, Oct. 1881, W. A. KellermaD ; Cloud 

county, Aug. 188.'), M. A. Carleton. 
On Pbaseolus sp,, Wichita, Oct. 1889, Kellerman. 
On Phaseolus sp. colt., Rooks county, Aug, 1895. 
A comnioD species id maoy parts of the state, though not very destructive 

to ils several hosts. 

2. trritniyct'H uHstidiv, E. ,t K. III. 

1B87: Jour. Mycol. p. 56. 

On Aristida basiramea, Manhattan, Dec. 1803, M. A. Carleton; Sept. 
1892, J. B. S. Norton. 

This is a rare and inconspicuous species. 
li. I'roiii.vcfM nNtni^iilf, iOpiz.»Sacc. II, ill. 
Myc. Ven. Spec. p. 208. 

On Astragalus molliasimus. Rooks county, Aug. t89S, II: Aug. 1696, III : 
Seward county, Oct. 1802. M, A. Carleton: Ford county, summer of 
1892, A. 8. Hitchcock. 

A tare and inconspicuous species. 
4. rrMiii.v<'<>M ciiliidii, iSchw.) Farl. 
1829; Syn. Fung. Carol. No. 480. 

On Arisaema dracootiuin, Chase county. May 1889, M, A. Carleton ; Man- 
hattan, June 30, 1893, C. H. Thompson. 
J5. I'rimijft'H vu|>h<irlifH>, C. i^ P. II. III. 
XXX Rept, N. V. State Mus, p. 90. 

Go Euphorbia margicata. Rooks county, Aug. 1892. Seward county, July 
1882, and Butler county, summer of 1892, A. S. Hitchcock; Republic 
county. July lg»0, D. K. Thomas; Manhattan, Aug, 18a3, W. A. Kel- 
lerman. 

On Euphorbia preslii. Manhattan, July 188C. W. A. Kellerman; July 1891, 
C. H. Thompson: Rooks county, Aug. 189H. 

On Euphorbia dentata, Manhattan, Oct, 1886, M, A, Carleton : June U 
C. H. Thompson ; Rooks county, Sept. IftST.U. loM\«*ia.'V\-^. 

On Euphorbia obtaeata, Rooka county, June Wftft. 
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On Euphorbia petaloidea, Manhattan, July 1886, W. A. Kellerman. 

On Euphorbia glyptosperma, Wallace county, July 1885, W. A. Kellerman; 

Manhattan, July 1891, C. H. Thompson. 

On Euphorbia cordifolia, Rooks county, Oct. 1896. 

On Euphorbia serpens, Manhattan, July 1886, W. A. Kellerman. 

On Euphorbia maculata, Sept. 1887, Kellerman and Swingle. 

On Euphorbia heterophylla, June 1891, C. H. Thompson ; Johnson county, 

Aug. 1892, M. A. Carleton. 
On Euphorbia geyeri, Manhattan, Aug. 1891, C. H. Thompson. 

This common and widely distributed sp^ies usually does little damage to 

its many hosts, with perhaps the single exception of Euphorbia den- 

tata, which it often destroys in large quantities. 

<>. Uroiiiyces faba*, (Pers.) Roem. 
In Roem. N. Mag. Ill, p. 116. 
On Vicia americana linearis, Manhattan, May 1888, Kellerman and 
Swingle; Cloud county, June 1888, M. A. Carleton; Osborne county, 
June 1891, Benj. Brown. 
Rare and not very destructive. 

7. Uroiuyres g:eiiiMta*-tiii<*toria», (Pers.) Wint. 
Rab. Krypt. Fl. I, 146. 
On Colutea arborescens, Manhattan, Aug. 1887, Kellerman and Swingle; 
Oct. 1893, M. A. Carleton. 

H, Uroiiiyces jrlycyrrhiza% (Rabh.) Mag. II, III. 
1890: Deutsch. Hot. Gesell. B. 8, Heft 10. 

On Glycyrrhiza lepidota, Wallace county, July 1885, W. A. Kellerman; 
Cloud county, June 1888, M. A. Carleton; Hamilton county, summer 
of 1892, A. S. Hitchcock ; Rooks county, June 1891, II. 

Rare, but quite destructive at times on individual plants. 

O. Uroiiiyt*es ^raiiiiiiU'olUy Burrill, II, III. 
1885 : Parasitic Fungi of Illinois, p. 170. 

On Panicum virgatum, Manhattan, Dec. 1888, Kellerman and Swingle 
(Kan. Fungi, No. 48); Rooks county, Aug. 1894, II, Oct. 1892, III; Os- 
borne county, Mar. 1894, C. L. Shear; Franklin county, Dec. 1893, 
Grace Meeker; Reno county, Oct. 1889, W. A. Kellerman. 

This widely distributed species, which appears to be abundant in all parts 
of the state, is noticeably destructive in many instances. 

10. Uroinyce.s heclysari-paiiiculati, (Schw.) Farl. II, III. 

1822: Syn. Fung. Carol. No. 53. (A Puccinia). 
On Desmodium acuminatum, Manhattan, Oct. 1884, Kellerman. 
On Desmodium illinoense, Sept. 1893, Carleton and Norton. 
On Desmodium sessilifolium, Aug. 1892, C. H. Thompson. 
On Desmodium canescens, Pottawatomie county, Aug. 1893, Carleton. 
On Desmodium sp., Douglas county, Sept. 1891, C. H. Thompson. 

11. Uroiuyces howei. Peck. 

XXIII Rept. N. Y. State Mus. p. 94. 
On Asclepius cornuti, Manhattan, Oct. 1884, W. A. Kellerman. 
A very rare species. 

12. Uroinyoes hyaliiiuSy Peck, II, III. 

1878: Bot. Gazette, p. 34. 
On Sophora sericea. Rooks county, June 1888 and June 1898; Ford 
county, June 1888, KeUemuvn and ^mng.\^ V.Vxi Ka^aaa Fungi, No. 49); 
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?k. Critical 

e species, aod 



Sept. 1993, J. B. S. Norton. 



, Rooka county, Sept. II 
y, July 1885, Kellerman. 
1 JD the western part of the state, whei 



; PhilllpB county, Oct, 
I the host 19 



Shermaa couuty, Juue 1893, A. S. Hitchcock; Ford, Hatuilton and 

Seward counties, aunimer of 1893, Hitchcock. 
This species ie commoc throughout the neetern part of the state, and 

uiually renders abortive each plant attacked. 
Issued in Fungi Columbian!, as Uromyeea aophora;, ', 

nations made from the large amount of material o 

that the two names here given belooK to the sai 

former has the priority I have given it the prefer 
i:i. LroiiiyteN Jiiiicl, (Deem.) Tul. II, III. 

Desm. Pi. Crypt, ed. 2d, No. 170. 
On JuncuR tenuis, Rooks county, Aug. 1892. 
On Eleocharia palustris, Rooka couoty, Dec. 189*; Seward county, Oct. 

ISie. M. A. Carleton, I Ured. Am. No. 23.| 
Rare and inconspicuous. 

14. Vromy*'""'* leH|»frt<'Ki«>, (Schw.) Peck, III. 

1822: Syn. Fung. Carol. Noa. 497 and 198. 

On LespedezB capitata, Sept. 1884, Kellerma 

Rare and not destructive. 
la. Uroiii.vt'Ohi ceiiotlit-rif , Burrill, II, III. 
1894: Bot. Gazette, p. 187. 

Oq CEoothera fremoi 
1895: Graham caui 

This species ie rare ov 
very abundaot. 

Doctor Kellerman's Graham county specimens were labeled in the State 
.Agricultural College herbarium "Puccinia renotherie, Viae uredo;" 
but by a careful examination of his material I Sod it to be the true 
Uromyces (Eoothera^ in both II and III. 
.10. Inniiyrcs ]ii»I)'gimi, (Pers.) Fckl. II, III. 

1801: Disp. Meth. Fung. p. 39. (Puccinia polygon!, Pers.) 

Oq leaves of Polygonum aviculare, Manhattan, June 1889. Kellerman and 
Swingle; Cloud county, April 1888. Mitchell county, June 1988, Saline 
county, July 1892, and Hamilton county. Oct. 1882, all by M. A. Carle- 
ton; Sherman county, June 1892, A. S. Hitchcock. 

On Polygonum ramosiB.simum. Dee. 1888, III, July 1889, II, Manhattan, 
Kellerman and Swingle; Riley county, July 1892, C. H. Thompson. 

While rather common and widely distributed, this species is cot very de- 
structive to its hosts. 
J7. l'r<»iiiyci-.s psoriilt'a'. Peck, II, III. 
1391 : Bot. Gazette, p. 289. 

On Peoralea tenuifiora. Rooks county, July 1885, Kellermac; June 25, 
1892, and July 1895 ( Earth. ) 

Od Psoralen argophylla, Cloud county, June 18SG, Carleton : Manhattan, 
July 1891. C. H. Thompson, 

Rare and not destructive. 
18. Urcmi)«-.-s NClrpi. Burrill, III. 

1985: Parasitic Fungi of Illinois, p. 1<>8. 

On Scirpus fluviatilie. Rooks county, Oct. 1888. 

On Scirpus maritimus, Stafford county, Oct. 1892, 'M. A. Carleton. 

iDCODspicuous and very rt 
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19. Uroiiiyces si>eriiiacH>sls, (Schw.) Curt. 

1867 : Curt. Cat. Plants N. Carol, p. 123. 
Od Diodia teres, Cherokee county, July 13, 1887, Kellerman and Swingle. 
A very rare species — collected but once in the state, bo far aa I am able to 

find a record of it. 

20. Uroiiiyces sporobolU E. & E. II, III. 

1893: Proc. Phil. Acad. Nat. Sci. p. 155. 
On Sporobolus asper, Rooks county, Sept. 1892 — type. Not found again 

on this host until Oct. 1898. 
On Sporobolus vaginseflorus. Rooks county, Mch. 1892 (not identified at 

that time ) ; Phillips county, Sept. 1896. 
On Sporobolus sp., Manhattan, Dec. 1893, M..A. Carleton. 
A rare species, doing but small damage to its hosts. 

21. Uromyces torebiiitlii, ( DC.) Wint. II, III. 

Fl. Franc. VI, p. 71. 
On leaves of Rhus toxicodendron. Rooks county, Sept. 1892 and Sept. 

1896; Cloud county, Aug. 1885, M. A. Carleton. 
Common to many parts of western Kansas, but scarcely afFecting^ its host. 

22. Uroiiiyces trifolii, (A. .t S.) Wint. 

Die Pilze, I, p. 159. 
On Trifolium pratense, Manhattan, Oct. 1892, C. H. Thompson. 
This species, which is very common east of the Missouri river, is seldom 

found in Kansas. 

23. Uromyres zypradeiii. Peck, II, III. 

1881: Bot. Gazette, p. 239. 

On Zygadenus nuttallii, Manhattan, May 1886 and June 1881, W. A. Kel- 
lerman. 

Rare and seldom noticed. 

MELAMPSOKA Cast. 

24. Melaiiipsora tariiiosa, (Pers.) Schroet. 

1801: Syn. Meth. Fung. p. 217. 
On Salix amygdaloides, Rooks county, Sept. 12, 1891, II, Oct. 31, 1892» 

III; Manhattan, Oct. 1885, II and III, M. A. Carleton; Pottawatomie 

county, Aug. 1893, Carleton. 
On Salix nigra (?), Manhattan, Oct. 1887, Kellerman and Swingle; Aug. 

1892, II, C. H. Thompson. 
On Salix cordata. Rooks county, Aug. 1896, II. 
On Salix longifolia, Manhattan, Oct. 1893, II, Lora Waters. 
This species is common to all parts of the state and quite destructive some 

seasons, causing much of the foliage to be cast prematurely. 

25. 3Ielaiiips<»ra populiiia, ( Jacq.) Lev. II, III. 

1847: Ann. Sci. Nat. VIII, p. 375. 

On Populus monilifera, Kingman county, Oct. 1889, W. A. Kellerman; 
Rooks county, Aug. 1891, Aug. 1896, Mch. 1892, and Feb. 1896; Man- 
hattan, Sept. 1893, M. A. Carleton. 

On Populus dilatata. Rooks county, Sept. 1896. 

This rust, which is common in all parts of the state during September 
and October, often proves quite destructive to young trees on low land» 
ID many cases completely denuding and killing them outright. 
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12U. .Mi-liiin|>.siini lini. <DC.)Tli1. 

Ann. Sei. Nat. Ser. i. H, p. 93. 
Oo LiDum rigidum, Ford county, summer of 1993, A. B. Hitchcock. 
A rare and incocspicuous species, found at no other time or place Id the 

Btate BO tar as koown. 

PltCClMA. Pen. 

27. Fiu-i-iiiiii Htrropyri. E. £ £. II, III. 

1891: Jour. Mycol. VII. p. 1.^1. 

On Agropyrura glaucuro. Rooks county, Sept. 1865. 

This IB a well marked but very rare and incooapicuoua species, doing little 
or no harm to ita host. The subangular form of the teleutospores 9epB- 
ratea It readily from other species on gramineal hosts. 

28. PiK-fiitiii HiiiiiJiiBeuH, Diet, HI. 

ISKi; Hedwigia, p. ^1. 
Oa CalamagrostiB longitolia. Rooks county, Feb, 1893 (part of type), 

also Mcb. 189T : Manhattan , Sept. 1892, C. H. Thompeoc ; Dec. 1S93, 

M. A. CarletoD. 
The Manhattan specimens were labeled in the college herbarium aa Puc- 

cinia gramiois, Pers. It may usually be determined Id the gross form 

with little difficulty by its persistently amphigenous teleutosori, even in 

the closely bound nheaths. 
21>. Piu-<-iiiiii nutlropoftoiiis, Schw. II, III. 

IKM: Syo. N. Am. Fungi, p. 29o. 
Od AndropogoD provincialis, Rooks couoty, Sept. 1892 and Mar. 189T; 

Manhattan, Sept. ISai, M. A. Carleton: Franklin county, Dec. 1S93, 

Grace Meeker: Reno county, Oct. 18S9, Kellermau and Swingle, 
On Andropogon scoparius, Rooks county, Jan. 1893, Dec. 1895, and Sept. 

1897, II: Manhattan. Mar. 1891, C. H. Thompson; Sept. 1887, Kel- 

lerman and Swingle: Franklin county, Dec. 18a3, Grace Meeker. 
This rust, which is common every year and probably found in every county 

in the state, is not very destructive to its hosts. 
»0. FiK'<'iiiia luteiiioiH-s-virtriiiinims Schw. III. 

lS-22: Syn. Fung. Carol. No. 486. 
On .Anemone rirgiaiana, Manhattan, July 1692. C. U. ThompsoD. 
On AneiDone netnorosa, Manhattan, June 1S8T, Kellermaa and Swingle. 

Puccinia solida, Schw., and P. compacts, DeBy., are synonyms of this 

species. 

31. Pm-cliita niiffUNtiiti), Peck, III. 

XXX Rept. State Bot. N. V. p. 125. 

On Scirpus atrovirens. Rooks county, April 1990 and Sept. 189G ; Manhat- 
tan, July and Sept. 1S92, M. A. Carieton. 
Rare and not destructive. 

32. Pm-iiniii ast*-HN. Duby, III. 

ISm-. Bot. Gall. II, p. 8SS. 
On .Aster multifloruB, Rooks county, Sept. 1837: Manhattan, July 1887, 

Kellerman and Swingle. 
On Aster aalicifolius. Rooks county, June 1889 and Oct. 1894, 
On Aster drummondii, Manhattan, Aug. 1892, C. U. Thompson: Aug. 

189:!. M. A. Carleton. 
On Aster paniculatus. Manhattan, Oct. 1689, Kellerman and Swingle: 

June 189S, O. H. Tbompaon, 

D aad widely distributed speciea,but noX.vOT'j 4%ftVc\ic'0iMi. _ 
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StX. Rurrnia barthokMuri, Diet. IL EEL 

Oa u!av«fly 4h«ftth!i sod enlmff of Bofxteiotas oi^ixtac&Ta. Bf»ks coontj, 
Xar. ISOS— CTpe. Aiao collected Oct. IS^ Au^. !«&. ud Dec. 1995. 

Oil ieaiTw of Boatelooa racemraa* Xar. ISOB and Jolj I9M. 

ThJii cpecxes EUd been repeattdi? mistmken for Pdccma Texans* FarL, hj 
ratrvoam cnLIftccora, bot it differs much feooi that, cspeciallj in the 
soDailitr fixe of the teieutospores and the aboence of the large namber 
of ooe-celied spores ocnallT foaod in that species. Not Terj oomiDOO, 
jet fnqoMitij foand in favorable aitaatioca, especially aboat cnttiTitod 
ground. coTerioi^ large tuft? of the grass, partxcolariy of the fint- 
named host, on everr leaf, sheath, and culm. 



'' SkiTK.^ Dof^CAT Dwtel'd ipeciSc. '" BmittuoUxnewilT dom» boc make a profiw Lttin 
i^rxxdnMl toe tbit worrl : heaet the efaaziufe fio ~ Bar«iiiofaiai«t.~ > 

:M« PfKfflnia cariiris < Scham.. Refo. II. HI. 

L%8: Flora Saell. p. 233. 
On Carez stricta. Rooks county, Oct. ld9S and Oct. 19815. 
On C. spari^anioides, Mch. 1882. 
Cn Carex vuipinoidea. Emporia, Oct. 1892, Carleton. 
On Carez straminea, Manhattan, Dec. 1990, Thompsoo. 
On Carez cnuhlenbergii, 31anhattan. Julj 1892, Thompaon. 
On Carez sp.. Cloud county, April 1888, M. A. Carietoo. 
Common in all parts of the state, on Tarious species of Carex. 

:{5. Pfu-f-inia fhloridis I>iet. III. 

1892: Hedwigia, p. 289. 
On Cliloris rerticillata. Rooks county. Mar. 1892 — type; Manhattan, Dec. 

1893, M. \, Carleton. 
A rare species, of infrequent occurrence. 

•UK Piiri'inia circ'jpa?, Pers. 

11^7: Disp. Meth. Fung, p 39. 
On Circaea lutetiana, St. George, Pottawatomie county, Aug. 1893, J. B. 
S. Norton. 

37. PiirHiiia <-laviNp4)ra, £11. & Barth. II, 111. 

1896 : Ery thea, IV, p. 79. 
On Andropogon nutans, Phillips county, Aug. 1895 — type; Rooks county, 

Sept. 1896, and Sept. 1897. 
This is a well-defined species, rather rare, but quite destructive to its host 

in favorable situations. Doctor Underwood reports it from .\labama on 

the same host, and Prof. B. M. Duggar reports it on Andropogon tener 

from the same state. 

;IH. PiH'4'iiiiu ooiivolviill, (Pers.) Cast. II, III. 
Obs. I, p. 16. 

On Convolvulus sepium, Rooks county, Sept. 1887 and Sept. 1897; Man- 
hattan, July 1892, C. H. Thompson: Mitchell county, Oct. 1887, Cloud 
county, June 1888, and Shawnee county, Aug. 1892, M. A. filarleton. 

Not common nor very destructive. 

;m. PucHiiia <ryptaiidri. Ell. & Barth. II, III. 
1897 : Erythea, V, p. 47. 
On Sfiorobf^lus cryptandrus, Rooks county, Sept. 1896 — type, Oct. 1897. 
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This species, which was tormerly coDtDUod^d with Puccioia eporoboli, 
Arth., on S. heterolepia, differs much from that, especially in the promi- 
□etit groea character of the browo uredosoH, which almost completely 
cover the upper sides of the leaves. The uredo ot thia species la very 
commoD in many counties of western Kaoaas from July to October, but 
the 111 ia of very rare occurrence. See also Arth. & Uolw. Uredineie 
Exsiccate el Iconea. No. 24. 

40. Piici-liiliivyiieri, Arth. II. III. 

18U1 : Bot. Gazette, p, 22ti. 

On CyperuB strigoBua, Rooks county, July 1894 ; Manhattan, Sept. 1893, 
M. A. Carleton. 

On Cyperua filiculmia, Manhattan, July 1892, C. H, Thompaon. 

On CyperuB specioatis, Manhattan, July 1S92, M. A. Carleton. 

On Cyperus Bchweinitzii, Manhattao, Aug. 1893, M. A. Carleton. 

On Cyperus strigoaus, Topeka, July, 1892, Carleton. 

Not very commoo, but yet quite destructive to some of ita hosts in favora- 
ble seasons. 

41. Piiciitiia (loi-liiiiia, B. & C. III. 

North Pacific Eipl. Expedition, No. 131. 

On Muhlenbergla glomerata. Rooks county, Oct. 1392 aod Dec. 1896; Os- 
borne county, Dec. 1890, Ben), Brown. 

On Muhleubergia mexicana, Books county. Oct. 189S and Sept. 1895; 
Manhattan, Aug. 1891, C. H. Thompson. 

This apeciea ia probably common in all parts of the state where these hosts 
are found. One the latter-named host the fungus attack is of such 
character as to often aflect the plants to auch an extent that the panicle 
becomes abortive and fails to make its appearance. 

42. Piii-i'initi <-)e<i('hiirl<Us. Arth. III. 

1881: Bull. Iowa Agr. Coll. p. 156. 
On Eleocbaris paluatris, St. George, Pottawatomie county, Aug, 1893, and 

on Eleocharia ap., Manhattan, Nov. 1892, M. A. Carleton. 
A rare and inconspicuous speciea. 

4.3. Pii<.-riiifii fiiiiu'iilatti. 8cbw. III. 
!83i; Syn. N. Am. Fungi, p. 2E6. 

On Panicum capiUare, Rooks county, Feb. 1893 and Oct. 1S9G: Manhat- 
tan, Oct. 1887, Kellerman and Swingle; Sedgwick and Osage counties, 
Oct. 1889, Kellerman and Swingle, 

On Triodia cupr»a, Manhattan, Oct. 1892, Carleton. 

Not very common and not destructive. 

44. PuwIiilH fliici-ida. B. & Br. II, III. 

1873: Jour. Linn. Soc. Bot, XIV, p. 91. 

On Panicum crua-galli. Rooka county, Sept. 1892, Sept. 1395, and Sept. 1890. 

A rather rare speciea, but usually very noticeable aud abundant when it 
occurs, rendering the upper surface ot the broad green leavee a rich 
brown by the profuse discharge of the uredospores. The III is very 

45. Pucciiiia (^atiitriiiti, Lk. Ill, 
1825: Linn. Sp. Plant. II, p. 76. 

On Galium aparine, Manhattan, June 1880, W. A. Kellerman. Mi 
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epidermis, white ineide, 6-15 in a cluster, united in a more or leas perfectly de- 
veloped dothideoid stroma. Sporules fusoid, 2-4, nucleate, hyaline, 2(^2ixV-i-5^ 
micros. Differs from Z>. ri&M (Fekl.) in its smaller, more numerous, erumpent 
perithecia and smaller, f ueoid sporules. D. dura ( Preuss. ) Sacc. has ovoid smoky 
hyaline sporules, but otherwise must be much like this. 

225. Sphaeropsis jug^landis E. & B., n. sp. 

On dead shoots of Juglans nigra. Rooks county, Kansas, March 26, 1897. 
(No. 2383.^ 

Perithecia thickly scattered, sub-cuticular, small (1^3 mm.), globose, raising 
the epidermis into pustules pierced at the apex by the minute papilliform oetiola. 
Sporules oblong, elliptical, brown, 15-22x7-10 micros. Ck>mmon in many situa- 
tions. 

226. Haplosporella juglandis E. «!b B., n. sp. 

On dead shoots of Juglans nigra, Rooks county, Kansas, April 22, 1897. (No. 
2400.) 

Stromata thickly scattered, subglobose, 1 mm. in diameter, surrounded by 
the free margin of the ruptured epidermis. Perithecia minute, ovate, subcircin- 
ate. Sporules oblong-ovate, light brown, 14r-20x5-7 micros. 

227. Haplosporella maclurse E. & B., n. sp. 

On fallen limbs of Madura aurandaca. Rooks county, Kansas, March 16, 
1897. (No. 2380.) 

Stromata verruciform, flattened above, I-U2 ™°^> diam., covered by the epi- 
dermis which finally disappears above, thickly gregarious but hardly confluent. 
Perithecia ovate, minute, closely packed, 10-20 in a stroma. Ostiola punctiform. 
Sporules oblong-elliptical, brown, 15-20x6-8 micros. 

This is a very different thing from Sphcrropsis maclurce Cke., which spar- 
ingly occurs on the same specimens, with gregarious, small, subepidermal perithe- 
cia which are not even confluent and by no means collected in a stroma, having, 
besides, much larger sporules. 

228. Haplosporella minor, E. & B., n. sp. 

On dead limbs of Madura aurantiaca, Rooks county, Kansas, March 10, 
1899. (No. 2552.) 

Stromata thinly scattered, prominently erumpent, black, imperfectly devel- 
oped, multi-peritheciate, seated on the inner bark, scarcely penetrating to the 
wood. Sporules short-elliptical, smoky hyaline to pale brown, 5-7x3-4 micros. 

Very distinct from JT. madur(B E. & B. on the same host. 

229. Haplosporella dothideoides, E. & B., n. sp. 

On dead shoots of Ailanthua gland ulosa, Rooks county, Kansas, March 21, 
1899. (No. 2565.) 

Stroma seated in the inner bark and erumpent above through the ruptured 
epidermis, orbicular or elliptical, 1-1^2 ^^' ^^ diam., of soft, waxy-camoee tex- 
ture, dark brown, hemispheric or depressed-conical ; perithecia hardly more than 
dothideaceous, ascigerous cells of irregular shape, crowded in the stroma. Spo- 
rules oblong or oblong-elliptical, brown, 12-16x4-7 micros. 

Apparently not well developed and so not certainly distinct from H, ailanthi, 
E.(& E. (Jour. Mycol. V, p. 147), but the smaller sporules and distinct stroma 
seem to indicate specific difference. 

230. Diplodia compressa E. &, B., n. sp. 

On decorticated, weather-beaten limbs of Madura aurantiaca, Rooks countyi 
Kansas, January 9, 1899. (No. 2533.) 
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Perithecia scattered, compressed, about ^2 ^'^* long, partly covered by the 
loosened fibers of the wood. Sporules obloDg-elliptical, 10-14x5-6 micros. Not 
constricted. Diflfers from Z>. niicroaporella Sacc, especially in its compressed 
perithecia. 

231. Hendersonia lophiostomoides E. & B., n. sp. 

On decorticated, weather-beaten limbs of Madura aurnntiaca, Rooks county, 
Kansas, March 31, 1897. ( No. 2352.) 

Perithecia scattered, erumpent-superficial, 400-500 micros in diam., subglo- 
bose, partly covered by the loosened fibers of the wood. Ostiolum mostly com- 
pressed, as in Lophiostoma, Sporules oblong-elliptical, brown, 3-septate but 
scarcely constricted, rounded and obtuse at the ends, 12-20x6-8 micros. At first 
hyaline and uniseptate. 

232. Stagonospora cytisporoides E. & B., n. sp. 

On dead branches of Amorpha fruiicoaa^ Rooks county, Kansas, February 
20,1897. (No. 2372.) 

Perithecia scattered, subcuticular, about ^^ mm in diameter, raising the epi- 
dermis into pustules pierced by the small white disc with a single perforation. 
Sporules oblong- cylindrical, hyaline, 3-4- nucleate, often becoming 2-3 septate, 
12-15x3-312 micros. 

233. Camarosporium juglandis E. &. B., n. sp. 

On dead limbs of Juglana nigra, Rooks county, Kansas, January 9, 1899. 
< No. 2531.) 

Perithecia thickly scattered and sometimes partly connected by a slight stro- 
matic crust, small, mostly less than K mm. in diameter, globose, covered by the 
epidermis, which is raised into pustules perforated at the apex. Sporules variable 
in size and shape, from subglobose, 8-12 micros in diameter, to ovate or elliptical, 
12-25 micros in diameter, 3-septate. The larger ones constricted at the septa and 
submuriform. 

234. Cladotrichum brassicae E. & B., n. sp. 

On old cabbage leaves (Brassica olerncea), Rooks county, Kansas, April 
22,1897. (No. 2399.) 

Forming dense, subolivaceous, subpulvinate tufts, 1 mm. to ^2 cm. across, 
and thickly scattered over both sides of the leaf. Fertile hyphse erect, sparingly 
branched and sparingly septate, swollen at intervale, yellowish-brown, 110-150x6 
-7 micros. Conidia oblong-elliptical, brown, 12-20x10-12 micros, l-( exception- 
ally 3-) septate. 

HYPHOMYCETES (MILDEWS). 

235. Helminthosporium tomato E. & B. On decaying fruit of tomato; 
Rooks county. ( B ) 
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epidermis, white ineide, 6-15 in a cluster, united in a more or less perfectly de- 
veloped dothideoid stroma. Sporules f usoid, 2-4, nucleate, hyaline, 20-24 x 4,^^^ 
micros. Diflfers from Z>. ribis (Fckl.) in its smaller, more numerous, erumpent 
perithecia and smaller, fueoid sporules. D. dura (Preuss.) Sacc. has ovoid smoky 
hyaline sporules, but otherwise must be much like this. 

225. Sphaeropsis juglandis E. & B., n. sp. 

On dead shoots of Juglana nigra. Rooks county, Kansas, March 26, 1897. 
(No. 2383.^ 

Perithecia thickly scattered, sub-cuticular, small (13 mm.), globose, raising 
the epidermis into pustules pierced at the apex by the minute papilliform oetiola. 
Sporules oblong, ellipticaU brown, 15-22x7-10 micros. Common in many situa- 
tions. 

226. Haplosporella juglandis E. & B., n. sp. 

On dead shoots of Juglans nigra. Rooks county, Kansas, April 22, 1897. (No. 
2400.) 

Stromata thickly scattered, subglobose, 1 mm. in diameter, surrounded by 
the free margin of the ruptured epidermis. Perithecia minute, ovate, subcircin- 
ate. Sporules oblong-ovate, light brown, 14-20x5-7 micros. 

227. Haplosporella maclura^ E. & B., n. sp. 

On fallen limbs of Madura aurantiaca. Rooks county, Kansas, March 16, 
1897. (No. 2380.) 

Stromata verruciform, flattened above, 1-1^ t^^' diam., covered by the epi- 
dermis which finally disappears above, thickly gregarious but hardly confluent. 
Perithecia ovate, minute, closely packed, 10-20 in a stroma. Ostiola punctiform. 
Bporules oblong-elliptical, brown, 15-20x6-8 micros. 

This is a very diflferent thing from Sphaeropsis macluro' Cke., which spar- 
ingly occurs on the same specimens, with gregarious, small, subepidermal perithe- 
cia which are not even confluent and by no means collected in a stroma, having, 
besides, much larger sporules. 

228. Haplosporella minor, E. «!b B., n. sp. 

On dead limbs of Madura aurantiaca, Rooks county, Kansas, March 10, 
1899. (No. 2552.) 

Stromata. thinly scattered, prominently erumpent, black, imperfectly devel- 
oped, multi-peritheciate, seated on the inner bark, scarcely penetrating to the 
wood. Sporules short-elliptical, smoky hyaline to pale brown, 5-7x3-1 micros. 

Very distinct from If. niadune E. & B. on the same host. 

229. Haplosporella dothideoides, E. & B., n. sp. 

On dead shoots of Ailanthua glandulosa. Rooks county, Kansas, March 21, 
1899. (No. 2565.) 

Stroma seated in the inner bark and erumpent above through the ruptured 
epidermis, orbicular or elliptical, l-l^o °^°^* i^ diam., of soft, waxy-carnose tex- 
ture, dark brown, hemispheric or depressed-conical ; perithecia hardly more than 
dothideaceous, ascigerous cells of irregular shape, crowded in the stroma. Spo- 
rules oblong or oblong-elliptical, brown, 12-16x4-7 micros. 

Apparently not well developed and so not certainly distinct from H, ailanthi, 
E.& E. (Jour. Mycol. V, p. 147), but the smaller sporules and distinct stroma 
seem to indicate specific diflference. 

230. Diplodia compressa E. & B., n. sp. 

On decorticated, weather-beaten limbs of Madura aurantiacay Books county, 
KansaB, January 9, 1899. (No. 2533.) 
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Perithecia scattered, compressed, about ^2 ^ini. long, partly covertni by the 
loosened fibers of the wood. Sporules oblong-elliptical, 10-14x5-6 micros. Not 
constricted. Diflfers from D, microaporella Sacc, especially in its compre&sed 
perithecia. 

231. Hendersonia lophiostomoides E. & B., n. sp. 

On decorticated, weather-beaten limbs of Madura aurantiaca, Books county, 
Kansas, March 31, 1897. (Nj. 2352.) 

Perithecia scattered, erumpent-superficial, 400-500 micros in diam., subglo- 
bose, partly covered by the loosened fibers of the wood. Ostiolum mostly com- 
pressed, as in Lophiostoma. Sporules oblong-elliptical, brown, 3-septate but 
scarcely constricted, rounded and obtuse at the ends, 12-20 zG-8 micros. At first 
hyaline and uniseptate. 

232. Stagonospora cytisporoides E. «& B., n. sp. 

On dead branches of Amorpha fruticosa. Rooks county, Kansas, February 
20,1897. (No. 2372.) 

Perithecia scattered, subcuticular, about }2 ^^ ^^ diameter, raising the epi- 
dermis into pustules pierced by the small white disc with a single perforation. 
Sporules oblong-cylindrical, hyaline, 3 4-nucleate, often becoming 2-3 septate, 
12-15x3-312 micros. 

233. Camarosporium juglandis E. «& B., n. sp. 

On dead limbs of Juplans nigra, Rooks county, Kansas, January 9. 1S99. 
(No. 2531.) 

Perithecia thickly scattered and sometimes partly connected by a slight stro- 
matic crust, small, mostly less than ^o mm. in diameter, globose, covered by the 
epidermis, which is raised into pustules perforated at the apex. Sporules variable 
in size and shape, from sub^lobose, 8-12 micros in diameter, to ovate or ellipticai. 
12-25 micros in diameter, 3'8eptate. The larger ones constricted at the septa and 
submuriform. 

231. Cladotrichum bnissica? E. & B., n. sp. 

On old cabbage leaves [Brasslca oleracea), Rooks connfy, Kansaff, April 
22,1897. (No. 2399.) 

Forming dense, subolivaceous, subpulvinate tufts, 1 mm. to ^ cm. across, 
and thickly scattered over both sides of the leaf. Fertile hyphse erect, sparingly 
branched and sparingly septate, swollen at intervals, yeUowiBh-browD, 110-150 x<^# 
-7 micros. Conidia oblong-elliptical, brown, 12-20x10-12 microfl, 1-' exception- 
ally 3) septate. 

HYPHOMYCETES (MILDKW8). 

235. Helminthosporium tomato E. & B. On decsjring fruit of tomato: 

Rooks county. ( B ) 
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epidermis, white ineide, 6-15 in a cluster, united in a more or less perfectly de- 
veloped dothideoid stroma. Sporules f usoid, 2-4, nucleate, hyaline, 20-24 x4^2~^^2 
micros. Differs from Z>. r/&M(Fckl.) in its smaller, more numerous, erumpent 
perithecia and smaller, fueoid sporules. D. dura (Preuss.) Sacc. has ovoid smoky 
hyaline sporules, but otherwise must be much like this. 

225. Sphaeropsis juglandis E. & B., n. sp. 

On dead shoots of Juglans nigra, Rooks county, Kansas, March 26, 1897. 
(No. 2383.^ 

Perithecia thickly scattered, sub-cuticular, small (fj^mm.), globose, raising 
the epidermis into pustules pierced at the apex by the minute papilliform oetiola. 
Sporules oblong, elliptical, brown, 15-22x7-10 micros. Common in many situa- 
tions. 

226. Haplosporella juglandis E. & B., n. sp. 

On dead shoots of Juglans nigra, Rooks county, Kansas, April 22, 1897. (No. 
2400.) 

Stromata thickly scattered, subglobose, 1 mm. in diameter, surrounded by 
the free margin of the ruptured epidermis. Perithecia minute, ovate, subcircin- 
ate. Sporules oblong-ovate, light brown, 14r-20x5-7 micros. 

227. Haplosporella maclurse E. & B., n. sp. 

On fallen limbs of Madura aurontiaca, Rooks county, Kansas, March 16, 
1897. (No. 2380.) 

Stromata verruciform, flattened above, 1-1 J-2 mm. diam., covered by the epi- 
dermis which finally disappears above, thickly gregarious but hardly confluent. 
Perithecia ovate, minute, closely packed, 10-20 in a stroma. Ostiola punctiform. 
Sporules oblong-elliptical, brown, 15-20x6-8 micros. 

This is a very different thing from Sphcrropsia inaclura' Cke., which spar- 
ingly occurs on the same specimens, with gregarious, small, subepidermal perithe- 
cia which are not even confluent and by no means collected in a stroma, having, 
besides, much larger sporules. 

228. Haplosporella minor, E. &, B., n. sp. 

On dead limbs of Madura aurantiaca. Rooks county, Kansas, March 10, 
1899. (No. 2552.) 

Stromata thinly scattered, prominently erumpent, black, imperfectly devel- 
oped, multiperitheciate, seated on the inner bark, scarcely penetrating to the 
wood. Sporules short-elliptical, smoky hyaline to pale brown, 5-7x3-4 micros. 

Very distinct from IT. madura? E. & B. on the same host. 

229. Haplosporella dothideoides, E. & B., n. sp. 

On dead shoots of AHanthua glandulosa. Rooks county, Kansas, March 21, 
1899. (No. 2565.) 

Stroma seated in the inner bark and erumpent above through the ruptured 
epidermis, orbicular or elliptical, 1-1^2 °^™< io diam., of soft, waxy-carnoee tex- 
ture, dark brown, hemispheric or depressed-conical ; perithecia hardly more than 
dothideaceous, ascigerous cells of irregular shape, crowded in the stroma. Spo- 
rules oblong or oblong-elliptical, brown, 12-16x4-7 micros. 

Apparently not well developed and so not certainly distinct from H, ailanihit 
E.(&; E. (Jour. Mycol. V, p. 147), but the smaller sporules and distinct stroma 
seem to indicate specific difference. 

230. Diplodia compressa E. & B., n. sp. 

On decorticated, weather-beaten limbs of Madura aurantiaca, Rooks county, 
Kansas, January 9, 1899. (No. 2533.) 
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Perithecia scattered, compressed, about }^ mm. long, partly covered by the 
loosened fibers of the wood. Sporules oblong-elliptical, 10-14x5-6 micros. Not 
constricted. Differs from D, microsporella Sacc, especially in its compressed 
I)erithecia. 

231. Hendersonia lophiostomoides £. & B., n. sp. 

On decorticated, weather-beaten limbs of Madura anrantiaca, Rooks county, 
Kansas, March 31, 1897. (Nj. 2352.) 

Perithecia scattered, erumpent-superficial, 400-500 micros in diam., subglo- 
bose, partly covered by the loosened fibers of the wood. Ostiolum mostly com- 
pressed, as in Lojyhiostoma. Sporules oblong-elliptical, brown, 3-septate but 
scarcely constricted, rounded and obtuse at the ends, 12-20x6-8 micros. At first 
hyaline and uniseptate. 

232. Stagonospora cytisporoides E. & B., n. sp. 

On dead branches of Amorpha fruticosa, Rooks county, Kansas, February 
20,1897. (No. 2372.) 

Perithecia scattered, subcuticular, about ^2 1^^ i^ diameter, raising the epi- 
dermis into pustules pierced by the small white disc with a single perforation. 
Sporules oblong- cylindrical, hyaline, 3-4-nucleate, often becoming 2-3septate, 
12-15 x3-3J'2 micros. 

233. Camarosporium juglandis E. & B., n. sp. 

On dead limbs of Juglana nigra, Rooks county, Kansas, January 9, 1899. 
(No. 2531.) 

Perithecia thickly scattered and sometimes partly connected by a slight stro- 
matic crust, small, mostly less than ^2 ^^' ^^ diameter, globose, covered by the 
epidermis, which is raised into pustules perforated at the apex. Sporules variable 
in size and shape, from subglobose, 8-12 micros in diameter, to ovate or elliptical, 
12-25 micros in diameter, 3-septate. The larger ones constricted at the septa and 
submuriform. 

234. Cladotrichum brassicae E. & B., n. sp. 

On old cabbage leaves {Brasaica oleracea). Rooks county, Kansas, April 
22,1897. (No. 2399.) 

Forming dense, subolivaceous, subpulvinate tufts, 1 mm. to y^ ^^' across, 
and thickly scattered over both sides of the leaf. Fertile hyphse erect, sparingly 
branched and sparingly septate, swollen at intervals, yellowish-brown, 110-150x6 
-7 micros. Conidia oblong-elliptical, brown, 12-20x10-12 micros, l-( exception- 
ally 3-) septate. 

HYPHOMYCETES ( MILDEWS). 

235. Helminthosporium tomato E. & B. On decaying fruit of tomato; 
Rooks county. (B) 
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Abundant in one locality, but nevertheless a rare species. It did not 
occur in the same place in 1897 and 18d8. Quite destructive. 

HO. Piiceliiia sy<lowlaiia, Diotel, II, III. 
1897 : Hedwigia, XXXVI, p. 299. 

On Sporobolus asper, Rooks county, Nov. 1892, Feb. 1893, and Mar. 1895 
III, July 1896 and Aug. 1898, II; Manhattan, Dec. 1892, A. S. Hitch- 
cock ; Franklin county, Dec. 1893, Grace Meeker. 

This species is very common and profusely abundant on the host. Some 
seasons it is quite destructive, rendering abortive many plants. It was 
issued in N. A. F. 2887, and in Fungi Col. 48, as Puccinia sporobuli, 
Arth., from which it differs in many ways. Its first appearance under 
the present name w^as in Syd. Ured. No. 1032, the material of which was 
submitted to Doctor Dietel, who separated it from P. Sporoboli, Arth., 
and gave it specific distinction. In Arth. & Holw. Ured. Ex. et Icones No. 
2G, the question is discussed at some length, and a new nomenclature — 
^ P. vilfiu, Arth. & Holw. — has been adopted, which, for the purposes of 

this catalogue, it has been thought best not to follow. 

81. Piu'i iiiiu taiiacoti, DC. II, III. 

Flor. Fran. II, p. 222. 
On Artemisia ludoviciana, Manhattan, Sept. 1884, W. A. Kellerman. 
On Artemisia filifolia, Seward county, Oct. 1892, M. A. Carleton. 
This fungus, which is so common in the Rocky Mountain states on many 

species of Artemisia, is very rare in western Kansas. 

83. PiiCH'iiiia taiiaecti, DC, var. aetiiiolhv, Web. III. 

1890 : Flora of Nebraska, p. 6G. 
On Actinella scaposa, Osborne county, June 10, 1890, Benj. Brown; De- 
catur county, summer of 1892, A. S. Hitchcock; Rooks county, May 
27, 1898. 

This variety, which Professor Webber reports so abundant and destructive 
in western Nebraska, is very rare here, although the host is very com- 
mon. Actinella scaposa (Kansas), and Actinella acaulis (Nebraska), I 
feel quite sure stand for the same plant. 

8;^. PiKiiiiia t4'i-ta. Ell. & Barth. II, III. 

181X3 : Erythea, IV, p. 79. 
On Carex sparganioides, Rooks county, Oct. 7, 1895 — type. 
\ rare species, found only once. Abundant in that locality. I quote the 

following note from the original description : ** Approaches Puccinia 

angustata, Peck, but ditfere from that in its paraphysate uredosori and 

in its persistently tectate teleutosori." 

84. Piuuiiiia trloUias Ell. & Barth. II, III. 

181K5 : Erythea, IV, p. 3. 

On Tricxiia purpurea, Rooks county, Aug. 1895 — type ; also Aug. 20, 1896. 

Abundant in one place, but not very destructive. On this species I also 
quote from the original description : *' Pedicels stout, persistent, some- 
times oblique ; . . . closely allied to Puccinia windsoriue, Schw., 
but that has teleutospores distinctly obovate and pedicels much shorter.** 

85. PiK'i'iiiia vai*i<>laiis. Hark. III. 

1881 : Bull. Calif. Acad. Sc-i. p. 15. 

On Aplopappus spinulosus, Rooks county, June 15, 1889. 

Od Aplopappus rubiginosuB, Hamilton county, Oct. 11, X892, M. A. Carle- 
ton. 
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Bare and usually aot detitructive. TbiH Hpecii!^ bus Iwi'ii labels by vari- 
ous collechirs, antl distributed not uuly uailor tbe name bori' given 
but also under thoaa of P, g-rindelii', Peck, and P. tanaceti, DO. 
( Fungi Col. No. 754). It seems the moat appropriate, however, tbat the 
fnrui on Aplopappua should be referred to P. varioJaae, aud on the au- 
thority of Prof. J, C. Arthur it la thus given. 

H<(. Pii<-<iiiia veriiiHiia-, Schw. II. III. 
18.34; 8yn. N. Am. Fungi. No. 2S26- 

On Vernonia baldwinii. Itooka county. Sept. 1893, 111, July 1894, 11; 
Manhattan. July 1883, W. A. Kellerman, Sept. 1891, C. H. ThooipeoD : 
Sedgwick county. Oct. 1891, M. A, Cnrk-ton: Uarber county, eumoier 
o( 1899, Hitchcock; Saline county, July 1893, M. A. Carlotoo. 

ComuioD in many parts of the state and sometimes <(uite destructive to its 
host. After a careful coosidcration of the matter from tbe abuudant 
material at band, 1 have decided to discard Professor Burrill'a varietal 
form (P. tanaceti, DC, var. vernoQiae, |8chw,]|. and restore tbe forip 
OD Vernonia to its former specific position. See also N. A. F. No. 3050 
and Fungi Col, Nos. 2G3 and 353. 

87. Piiuciniu v4-.\iiii.s. Farl. 11. 111. 

1883: Proc. Am. Acad. Arts A Sci. p. 82. 

On Bouteloua racemosa. Rooks county, Jan. 1803 and Oct. 1896; Man- 
hattan, Aug. 1892, O. U. Thompson; Pottawatomie county, Nov. 1893, 
M. A. Carleton. 

Common but not destructive, In its microscopic characters this apeciea 
is peculiarly iuterestlnK on account of the wide divergence in the teleu- 
tosporos, which raogo from the aculeate, thick, short-stalked uniuelled 
form to that of the typical long-pediceled uniseptuto spores, 

»8. I>ut;ciiiiit viola-, (Bchum.) DO. I, H, III. 
1803: Flor. Saell, II, p. 234. 

On Viola cucultata, liooks county. May 1S6S and June 1894, 1; Manhat- 
tan. May 1886, I, July 188G. 11. Ill, W. A. Kellerman; Cioud county, 
April 1888, Chase county, May 1888, and Douglas county. May 1892, I, 
M. A, Carleton. 

On Viola delphinifolia, Manhattan, May 1888, Kellerman. 

On Viola pedatiflda, Manhattan, June 1893, I, l>ouglaa county, May 18112. 
M, A, Carleton; Sedgwick county. May 1892, A. 8. Miller. 

Od Viola tricolor (cult, pansy), Manhattan, May IStKl. E, A. Popenoe. 

On Viola nuttallii, Rooka county. June 1888, 1- 

This species is common every year, eBjiecially in 1 |.tk;idium Violw, 
ficbum,), which is often quite destructive, Tbe 11 and 111 are very 
rare, I have never found either of these in the west half ot the state, 
where tbe first atatte is very abundant, 

H». Piifcitiia virKiitit, E. & E. III. 

18ft3: Proc. Phil. Acad. Nat, Bci. p. 1,^.4, 
On Panicum virgatum. Uooks county, Jan. 23, lH92-type (N. A, F. No, 

2888); Pawnee county, Oct. 1889, Kellerman and Swingle. 

This rare and interesting species is peculiar from the fact, which is nut 

noted in the original description, that the teleutosporea are so uwkriy 

^^ MHsile that they may be said to be nnn-pedicellale! The Rooks county 

^^B specimens were found in abundance on one aolit&v^ Val\ >il v,*'*'*'!^*'™''^ 
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two feet across. It has not been found anywhere else since. The Paw- 
nee county nmterial, which is of prior collection, I found in the agricul- 
tural college herbarium labeled P. eoaaculata, Schw. 

90. Fiieriiiia xaiitliii, Schw. III. 
1882: Syn. Fung. Carol, p. 73. 

On Xanthium canadeuse, Rooks county, Aug. 1892 and Aug. 1894; Wal 
lace county, June 1885, W. A. Kelleriuan ; Sedgwick county, Sept. 1888 
Carleton; Manhattan, Aug. 1881, W. A. Kellerman: Hamilton county 
July 1893, C. H. Thompson. 

On Ambrosia trifida. Rooks county, July 1889 and Aug. 18^; Manhat 
tan, July 1891, C. U. Thompson; Wichita, Sept. 1888, M. A. Carleton 

On Ambrosia psiloetachya, Rooks county, Juno 1889 and Aug. 1891; Man- 
hattan, Oct. 1887, Kellerman and Swingle. 

On Ambrosia artemisia'folia, Manhattan, June 1887, Kellerman and 
Swingle. 

This species is very common in all parts of the state on the first-named 

host, but it is considerably less frequent on the Ambrosias. 

01. Piuiiiiia xaiitliiinilia, E. c^ E. III. 

1890: Jour. Mycol. VI, p. 120. 
On Iva xanthiifolia, Manhattan, Oct. 1888— type; also, Aug. 1892, C. H. 

Thompson ; Rooks county, Sept. 30, 1895. 
A very rare species and not destructive. 

UROPYXIS. Schr»et«r. 

02. Uropyxis aiuorplia^, (Curt.) Schroet. II, III. 

1875: Hedwigia, p. 1G5. 
On Amorpha canescens. Rooks county, Sept. 3, 1889, III, Aug. 14, 1895, 

II, III; Mitchell county, Sept. 1887, M. A. Carleton; Manhattan, Aug. 

1895, Carleton. 
On Amorpha fruticosa. Rooks county, Sept. 3, 1889, II, III, Sept. 24, 

1894, III; Manhattan, July 1887, W. T, Swingle; Staflford county, Oct 

1892, Carleton (in Ured. Am. No. 13). 
Common and widely distributed. Somewhat destructive at times on the 

last named host. 

!K{. Tropyxis potaU>steiiioiiis, (Farl.) De Toni, I, II, III. 

1880: Trans. Wis. Acad. Sci. p. 25. 

On Petalostemon candidus. Rooks county, July 1895, III; Manhattan, 

July 1892 and June 1893, Carleton and Clothier (Ured. Am. No. 8, II, 
III). 

On Petalostemon multitiorus, Manhattan, July 22, 18G6, III, W. A. Kel- 
lerman. 

On Petalostemon violaceus, Rooks county, May 27, 1889, II; Manhattan, 
May 31, 1886, I, July 5, 1885, II, W. A. Kellerman; June 6, 1887. I, II, 
W. A. Carleton. 

Not very common, yet (juite destructive to each plant attacked. 

GYMNOSrOKANGirM, Hedw. 

iH. <>yiiiii<>sp<)raii^iiiiii ^lobosmu, Farl. III. 

1880: Gymnos. of the U. S. p. 18. 
On reil cedar (Juniperus Virginiaua), Manhattan, May 8, 1893, M. A. 

Carleton. 
Hare. I have only one record of its collection in the state. 
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. <i>iiiiiiiHt'i>riin(riiiiii iiiiii'i'oiiuN, Lk. III. 

Spee. Plant. II, p. 37. 
On rKl i;e<tar (JuaipeniB Virgioiana), MaotiAlIikn, i\\ir\\ 10, IHlli. U. 

Thoiupson: Oaborne county, June 10, 1897, liynj. UrowD, 
Oomuion and disagreeably destructive in rtiiio; parte of Ibe state. 



Ill, Fr. in. 



\SiH and Sept. 
ingk-: July ISO-i, C. U. 



IMi. PhriiKiiiidiuii) »]»■ 

Sum. Vi-g. Scand. ]>. .W7. 
On livinp Btems of Roxa .'^rkanHBDa, Rooke c 

1898; Manhattan, Feb. 188», Keller man and Bwi 

TbotupaoD. 

On ilaaa Heligera, Rooks county, Feb. 17, 1893. 
Tli)3 tipecitia, which is <)uite comoiou in mnny parte ot the state, usually 

atlacka shoots at the present year's growth, killing tiutrixbt runny in 

the .■jBiiie related group. Even the novii-e may roadily identify it. hh it 
I commonly nivers the lower part of tLt' stems with a »<ili, bl;iok loLuen- 

I turn, reseniblinii somewhat the black knot on plum twigs. 

»7. PhrHKiiiiiliiitii Kiibi-ortii'liiiM. (SchraDk) Wiul. I, U, III. 
l7H:f: 

Ud Rotw ArkaDsaun. Rooks couuty, June 3, 189:2, 1, Autc. 1. 1894, H, Oct. 
5,1882,111: Cloud county, Junt- 1888, M. A. Carleloii; OslHirne county, 
June 1891, Benj. Brown: Maohattati, July and Auk. 1893, H. JII.M. A. 
Onrletou lie Ured. Am. No. 15). 

On Rosa Boti^era, Riley county. Sept. T, 1802, Garleton. 

On Roaa, pp. cult., Manhattan, Sept. 3, 1891, C. 11. Thompson. 

This Btiocies is altto widely distributed, and is more or less common every 
year in all three ntagos, which are readily eepnrated in their groea forms 
without the aid of the microscope. A Hoe epecies. with well marked 
characteristics, but u^iually not destructive with us. 

COLKOaI>l>KIUM. Lci. 

.OH. Ciili^UH">riil>ii nolidiiffhtlN, (Scbw.) Thum. 
1822: Syn. Fung. Carol, p. 172. 
On Solidago radula, Rooks county, Sept. 13. 1888. 
On Solidago Berutina, Rooks county, Sept. ti, 1892, and Oct. 1, 1891). 
On SnlidaKo cauodeneo, Manhattan, July Vi, 1802, M. A. Carletou. 
On Solidago lanceolata. Manhattan, Sept. IPffil, C. H. Thompeun ( in Ured. 

Am. No. 44|. 
Uoldnorod rust ia found in all parts of the fitale in proper nituntions, wbon 
tbi' conditions are favorable, and at times it ia quite destructive. 

OO. Coteiisporliiiii HOiM-lii-nrvcnsiit, fPers.) Wint. 

1801: Syn. Meth. Fung. p. 217, 
On Silphium laciniatum, Wilson county. Sept. 22. 1891, T. C. Davie. 
On Aster cordifolius, Munbaltan, .\ug. Q, 18^2, C. II, ThompN"n, 
On Aster paniculatus, Manhattan, Au;;, 11, 1891. V. II. Tbumpaun. 
On Aster salicifolius, Rooks county, Aug. 12, 181M. 
On Aster sp., Osb-irne county, July 1800. Uenj Brown. 
Not very common or destructive. 
Syn.: C.ilcusporium couipositarum. Lev. 
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100. Coleosporiiiiu vcriioiiia% B. & C. 

Grev. Vol. Ill, p. 57. 

On VerooDia baldwinia, Manhattan, Aug. 10, 1891, C. H. Thompson; Rooks 
county, Sept. 2, 1801, and Oct. 2, 1896. 

This species, the golden rust of iron weed, is quite common where its host 
is found on cultivated ground, but it cannot be said to be very de- 
structive. 

PUCCINIASTUUM, Otth. 

101. PuceiiiiuMtruiu crotoiiLs (Cke.) De Toni, II, III. 

1888: Sacc. Syll. Fung. VII, p. 763. 
On Croton monanthogynus. Rooks county, Sept. 7, 1887, and Aug. 20, 

1896, II, III; Manhattan, Aug. 1884 and Oct. 1887, W. A. Kellerman. 
On Croton texensis. Rooks county, Sept. 4, 1887, and Russell ooanty, 

Sept. 1895, II, III, Barth. 
This species is quite rare and not very destructive to its hosts. 

.l!:CIDlUM, Pert». 

102. ^eidluiii abiiudans, Pk. 

1878 : Bot. Gazette, p. 34. 
On Symphoricarpoe vulgaris, Manhattan, June 1886, W. A. Kellermao. 
Rare ; not found in western Kansas. 

103. iKcidiiiins a^culi, E. & K. 

1884: Bull. Tor. Bot. Club, p. 114. 
On leaves of ifCsculus arguta, Manhattan, May 6, 1888, Kellerman and 

Swingle (in Kan. Fungi, No. 1); Pottawatomie county, May 1892, A. S. 

Hitchcock; Chase county. May 1888, M. A. Carlton; Riley county, 

May 1885, M. A. Carleton ; Rooks county. May 25, 1897. 
Rather common where the host is found and sometimes quite destructive. 

The foliage on several small trees in Rooks county was much damaged 

in 1897. Type locality, Manhattan. 

104. ^>i<liiiiu alliicoluiii, Wint. 

1885: Iledwigia, p. 260. 

On Allium reticulatum. Rooks county, June 4, 1889; Sedgwick county. 
May 19, 1892, M. A. Carleton. (This specimen is labeled in the agricul- 
tural college herbarium M. convallaria*, Schum.!) 

Very rare ; no other records of its occurrence in the state. 

105. ^Kei<liiiiii aiiisotoiues, Reich. 

1865: Ber. d. Akad. zu Wien, p. — . 
On Peucedanum fa^niculaceum, Manhattan, May 1892, A. C Pike, and 
May 18a3, J. B. S. Norton. 

1(NS. ^eidiiiiii apocyiii, Schw. 

1822: Syn. Fung. Carol, p. 68. 
On Apocynum cannabinum, Manhattan, May and June 1886, W. A. Kel- 
lerman. 
Rare and not destructive. 

107. ^Ki*i<liiiiii usteriiiii, Schw. 

1822: Syn. Fung. Carol, p. 67. 
On Aster salicifolius, Rooks county, June 1889. 

On Aster sp., Riley county. May 1885, and Chase county. May 1888, M. A. 
Carleton. 
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On Solidago canadoDse, Manhattan, June 1887, Kellerman and Swingle. 
On Solidago rigida. Rooks county, June 1888. 
On Solidago serotina. Rooks county, June 1888 and July 1894. 
Common to many parts of the state, and sometimes quite destructive to 
the last named host. 

108. yEcidiuiu braudeg'eiy Peck. 
1878 : Bot. Gazette, p. 34. 
On Asclepias verticillata pumila. Rooks county, June 21, 1889. 
This is a rare and rather inconspicuous species, yet usually destroying 
each plant attacked. 

lOO. ^Kcidiiua caladii, Schw. 

1834: Syn. N. Am. Fungi, No. 2860. 
On Arissema dracontium, Manhattan, May 1884, W. A. Kellerman ; Chase 
county. May 1888, M. A. Carleton. 

no. ^:i*idiiiiii (*a]Iirr]iocvs, £. & K. 

1886: Jour. Mycol. II, p. 4. 

On Callirrhoe involucrata, Manhattan, May 30, 1889, Kellerman and 
Swingle (Kan. Fungi, No. 26); Rooks county, June 1891 and June 1898. 

Quite common in the western part of the state and sometimes rather de- 
structive. Type locality, Manhattan. 

111. ^lilc'idiiiiu cassiH%£. &K. 

1887; Ell. & Everh. N. A. Fungi, No. 1825. 
On Cassia chama^crista, Manhattan, May 1889, Kellerman and Swingle. 

Type locality, Manhattan. 
Presumptively rare. I have not seen this species. 

112. ^Keidiuiu coaiiotlii, £. & K. 

1884: Bull. Torr. Bot. Club, p. 114. 

On leaves, petioles and growing shoots of Ceanothus ovatus. Rooks county, 
June 10, 1889, and May 28, 1898; Manhattan, May 1884, W. A. Keller- 
man, and May 1889, Kellerman and Swingle. 

This species is of rather rare occurrence, but some seasons, such as that 
of 1898, it is quite destructive. Type locality, Manhattan. 

113. /li:eidiiiiu coplialantlii, E. & K. 

1884: Bot. Gazette, p. 191. 
On Cephalanthus occidentalis, Pottawatomie county. May 1887, Keller- 
man and Swingle; Manhattan, May 1886, Kellerman, June 1893, Carle- 
ton (Ured. Am. No. 20). 

114. ^lileidiiiiii cleiuatidis, DC. 

Flor. Fran. II, p. 243. 
On Clematis fremonti, Mitchell county, June 1892, M. A. Carleton. 
A very rare species, probably found in the state only once. 

115. ^ehliiiiu conipoMitariiiu, Mart. 

Flor. Erlang. p. 314. 
On Silphium laciniatum, Manhattan, July 5, 1886, W. A. Kellerman. 
On Cacalia atriplicifolia, Pottawatomie county, May 1886, M. A. Carleton. 
On Eupatorium perfoiiatum, Manhattan, May 1887, Carleton. 
On Lactuca sp., Douglas county, Miiy 1892, Carleton. 
On Helianthus annuus. Rooks county, July 1894. 
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Probably foaod in all parts of the state and on maDj more hof^ts than those 
here given. In this form the areidia clusters are usually Tery large and 
few — oftentimes only one — on a leaf. Vide succeeding number. 

no. .E«-ifliiiiii e<mip4»Mitarujii, Mart., var. Helianthi, Burrill. 

l^^: Parasitic Fungi of Illinois, p. 21^: Sace. Syll. VII, p. 799. 

On Uelianthus dororicoidee. Rooks county, July 1891 and June 1898. 

On Uelianthus annuus. Cloud county, April 58, 1888, M. A. Carle toD. 

On Uelianthus sp., Bourbon county. May 1887, M. A. Carleton. 

This form is generally rare, yet eometimes quite abundant, though doiDg 
but little damage to the host. While the spores are very similar to 
those of the preceding number, yet the secidia clusters are so different 
in structure and occurrence — very small and very many on each leaf— 
that the varietal form in my judgment should be raised to the distinc- 
tion of a species, as there appear to be no intermediate forms. 

117. ^Ki'ifliiiiii daioH', Kell. .!b Sw. 

1889: Jour. Mycol. V, p. 13. 
On Dalea laxiflora. Rooks county, June 12, 1888 — type: also June 1892 and 

June 1896. 
A rather rare species, yet quite destructive at times, distorting all the 

leaves on each plant attacked. 

IIH. .Kcldiuiii (lieeiitrsis Trel. 

1886: Trans. Wis. Acad. Sci. Arts Jt Lit. p. 32. 
On Corydalis aurea, Manhattan, May 20, 188i, W. A. Kellerman. 
On Dicentra cucullaria, Manhattan, May 1888, Kellerman and Swingle 

fin Kan. Fungi, No. 2). 
Rare and not destructive. 

1 lf>. .Kcidiiiiii eri^erouatiini, Schw. 
la'M: Syn. N. Am. Fungi, No. 2869. 

On Erigeron annuus, Manhattan, June 1887, M. A. Carleton. 

On Erigeron canadense, Manhattan, May 1885; Cloud county, June 188C, 
and Pottawatomie county. May 1893, M. A. Carleton: Manhattan, June 
1890, C. U. Thompson. 

On Erigeron strigoeus, Rooks county, June 17, 1892; Sherman county, 
summer of 1892, A. S. Hitchcock; Manhattan, June 1892, M. A. Carle- 
ton (in Ured. Am. No. 45). 

Not very common, but somewhat destructive. 

120. .Eiidiiiiii <Mipliorbia% Gmel. 

Linn. Syst. Nat. 11, p. 1473. 

On Euphorbia dentata, Manhattan, May 1887, Carleton; Rooks countyi 
July 1891. 

On Euphorbia marginata, Decatur county, summer of 1892, A. S. Hitch- 
cock; Rooks county, June 16, 1888, and June 20, 1898. 

On Euphorbia obtusata, Rooks county, June 6, 1888. 

On Euphorbia preelii, Rooks county, Aug. 29, 181^. 

Widely distributed. Quite common in the western part of the state, and 
usually quite destructive to the first-named host. 

121. vKi'idiiiiii fraxliil, Schw. 

1822: Syn. Fung. Carol. No. 430. 
On Fraxinus pubt'scens, Clay county, July 1888, Kellerman and Swingle. 
— On Fraxinus viridis, Rooks county, June 1892, and June 1894; Manhat- 
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t»n, Julj 1894, Kellflrman, Junn IS92. Cnrleton (in Llred. Am. No. SJ|; 
Clay county, July 188lt, Kellerraan and Swingle; Bepiiblii't'ouniy. July 
1888, W. A. Kellprman; MePherson county, summer ol !8»i, A. S. 
Hitchcock; Mitcball county, June 1888, M. A. Onrlfltnn. 
Widely distributed nnd periodii'iil in ujipearance. Quitp dfatructivo eume 
senaonB, espocinlly to stunll treon. 



On Gaura co<;cineQ, Rooks c 

A rAre species, found only n 

, yFlchlliiiii gct-Hiiii, DC. 

Flor. Fran. VI, p. 93. 
On GerttDiutu caroHoianum, Manhattan, May 1891, C. 11. Thonipiwii; St. 

George, Pottawatomie county, May ISM, Carleton. 
. j'Ufiiliutii tcrnsHiiIiiriii-, Schuiu. 

180.1: Flor. Saell. II, p. 223. 
On Hibea aureum. Rooks eonnty, May 13. 1HS8. Abnndsiit and destructire 

(10 this host. 
On Ribea gracile. Chase county. M.iy 1838, and Douglas counfy, May 18B9, 
. M. A. Carleton; Manhattan, May ISM, J. B. Dnrman. 
On Ribefl rotundifolium. Manhattan. May 1884. W. A. Kellerman; May 

1891, C. H. Thompson. 
Neither vory*common nor very liostructive, 
, /lileidMiiii lioiiHtoiiiatiiiii, Schw. 

18.tl: Syn, North. Am. FunK- No. 2891. 
On Ilnustonia angustifolia, Kooks county, June 1891; Decatur county, 

June 1893, Hitchcock ; ManhatEan, May ISSC, M. A. CarletoD : Osborne 

county, June 1894, C. L. Shpar. 
Not very common, but quite destructive to the individual plants altJicked. 
Tbi> Oaborne county material collected by Prof, C. L. Shear was examined 

by Prof. J. B. Ellis and erected to the poaition of a new species (vE. 

cylindricum, E, i E., Bull.Torr. Hot Club, 185Ki, p. f,]): hut by a careful 

comparison of this material with the usual form of M. Uoustoniatum 

□n the same host. I am fully convinced that they are the eame, and the 

fact that the a'cidia are a little looker in the proiH>9ed new species than 

usual is Dot sufficieut ground to warrant a sjiccific distinction. 
. .Ki'fill iiiiimtii-iitls, Schw. 

1822: 8yn. Fung. Carol. No. 674, 
On Irapatiene fulva, Manhattan, May 1887, Kellerraan and Swingle; St. 

George, Pottawatomie county. Aug. 1B93, Norton and Donimn. 
. .-Kcidiiiiii jniiie.Hiiiiiiiiri, Peck. 

1880: Bot. Gazette, p. 34. 
On Asclepiua cornuti, Manhattan, June 1892, Thompson. 
On Aecleptus npeciosa, Kookfi county. June 1888 and July 1894. 
On Asclepiue meadii, Kooks county, June 10, 1898. 
Co AsclepiuB tuberosa. Rooks county. Juoe 1888 and Aug. 1891. 
On Acerates viridiHora, Manhattan, June 1880. and SetOard county, June 

laSS, Kellermnn ; Rookn county, June 15, 1888. 
On Asclepioilura viridix. Manhattan, June 1887, Kellerman and Swingle. 
Common, but not very destructive, A fine appcvisa. 
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128. iEcicliiini kcllermani, De Toni. 

1888: Sacc. Syll. Fung. VII, p. 788. . 

On Baptisia leucophc'pa, Manhattan, June 11, 1888 — type locality. 

This species is apparently very rare, as I have no knowledge of its collec- 
tion in the state during the past ten years. 

120. iF>idiiiiii Hatridis, Ell. & Anderson. • 
1891 : Bot. Gazette, p. 47. 
On Liatris scariosa, Manhattan, June 1893, Grace M. Clark. 
Apparently very rare in this state. 

130. yli:cidiiim lysiiiiachms (Schl.) Wallr. 

183:^: Flora Crypt. Germ. p. 252. 
On Steironema ciliatum, Manhattan, May 1887, Kellerman and Swingle; 
Lawrence, May 1892, M. A. Carleton. 

131. Y^cidiiini maerosporiiin, Pk. 

1873: XXIII Kept. N. Y. State Mus. p. Gl. 
On Smilax hispida, Manhattan, June 25, 1886, Kellerman. 

13Q. ^eidiiiiii oxalidis, Thum. 
1876 : Flora, p. 425. 
On Oxalis stricta, Manhattan, May 1887, M. A. Carleton. 
This and the preceding species are seemingly very rare, never having been 
collected in the state but once. 

ISii, yK<*i<liiiiii paniniolii, Trel. 

1886: Trans. Wis. Acad. Sci. Arts and Lit. p. 32. 
On Euphorbia marginata. Rooks county, June 22, 1891, June 20, 1896, 

and June 20, 1898; Manhattan, Oct. 1887, and Wallace county, July 

1885, W. A. Kellerman. 
On Euphorbia sp., Chase county. May 1888, Carleton. 
Common, but never abundant. Little damage is done toother than small 

plants, which sometimes are nearly if not completely destroyed. 

134. yKeidiiiiii pcckii, De Toni. 

1888: Sacc. Syll. Fung. VII, p. 790. 

On (Enothera biennis, Rooks county, June 14, 1892, and June 16, 1896: 

Manhattan, May 25, 1885, W. A. Kellerman ; Cloud county, April 1888, 

Sedgwick county, May 1888, and Pottawatomie county. May 1893, M. A. 
Carleton. 

On (Enothera serrulata. Rooks county, June 10, 1891 ; Manhattan, June 
1893, J. M. Westgate. 

On (Enothera speciosa, Manhattan, May 1889, Kellerman and Swingle. 

On Gaura parviflora. Rooks county. May 25, 1890, and June 1898. 

Common in all parts of the state, and some seasons quite destructive, espe- 
cially on the first- named host. 

1«{5. yKeidiiini peiitstcinoiiis, Schw. 

1822: Syn. Fung. Carol, p. 68. 
On Pentstemon albidus. Rooks county, June 1888 and May 1897. 
On Pentstemon acuminatus. Cloud county. May 1888,* M. A. Carleton. 
On Pentstemon grandiflorus, Manhattan, May 8, 1889, Kellerman and 

Swingle (Kan. Fungi, No. 28); St. George, Pottawatomie county, May 

1S93, M. A. Carleton; Rooks county. May 25, 1897. 
On Pentstemon coba'a, Cloud county. May 1888, M. A. Carleton. 
Common and widely distributed. Sometimes quite destructive to the 

GrBt-Dnmed host. 
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litft. ^'Ecirtiiim polyfronl. Cbev. 

182G: Flor. Parifl, I, p. :»1. 
On PolyKonum avicalar*'. Cloud county, April 1B98. M. A. Cnrleton. 
Ram; no other rpiwrted in the stnte. 
I:t7. vEcidiuin pnroHuiii, Peck. 

1878: Bot. GazKtte, p. .14. 
On Lathyrus omatus. Cloud county. May 1887, M, A, Carleton. 
On Vicia americaoa linearis, Rooks county. May IT, 1892, ami May 2t, 

1898: Manhattao, May ISSi, W. A. Kellerman; Osborne county, June 

1891, Beni. Brown. 
Common in favorable aeaaone, and complotely destructive tn each plant 

attacked in the tast-nanied host. 
,;I8. jK<>i<1iitiii usiiralcic. Peck. 

188.',: Bull. III. State Lab. Nat. Hist. II, p. 225. 
On Paoralea argophyila. Cloud county, June 1888, M. A. Carleton; Sher- 
man county, June 1892, A. 8. Hitchcock, 
On Paoralea lanceolata, June G, 1888, and May 24, 1898: Chase county, 

May 1888, M. A. Carleton. 
On Paoralea teouiflora. Rooks county, June -t, 1891, and May STj, ISlfi; 

Manhattan, May 22. IWll, W. A. Kellerman ; Chase county. May 1888, 

and Cloud county. June 1888, M. A. Carleton ; Oaborne county, June 

1891, Benj. Brown; Setlgwick county. May 1887, M. A. Carleton. 
This species is common to all parts of the state and is usually Fatal to each 

plant attacked. 
.mi. .-'K<-i ilium itiiiifUttiint, Pern. 

1801: Syn. Meth. Fung, p, 212, 
On Anemone decapetala, Rookn county, June 7, 189J, 
A very rare and inconspicuous species. 
14<>. ./Kcilliiiiii piisliilntiiiii. Curt. 

187S: XXIII Kept. N. Y. State Mus. p. CO. 
On Comandra umbellata, Manbattnn, May 31, 1S86, Kellerman and SwiDglo 

(in Kan, Fungi, No. 2!f): Doufflae county. May 1802, M. A. Carleton. 

Kara and not very destructive. 

141. .I^cidliiiii NHtiiliiH'i, Schw. 
1822: Syn. Fuog. Carol, p. G7. 

On Sambucus canadensiH, Manhattan, May 29, 188G, W. A. Kellerman. 
Pew collections of this species have been made in the state, indicating ita 
rarity: not destructive. 

142. ^Ecidiiiiii HiiiilaHN, Schw. 
1823: Syn. Fung. Carol, p, 69, 

On Smilax hispida, Manhattan, May 30, iaS4. W. A. Kellerman. 

This species is also rare, with only one ret'ord 'of its colloctiuu in the state. 

14;{. vi:<;i(lliiiii tiibcrciiltitiiin. 

1888: Jour. Mycol. IV, p. 20. 
Ob Callirrhoe involuerata, Rooks county, Sept. lH, 1887— type; also May 
30, 1889, and June 10, 1893: Wichita, June 1888, M. A. Carleton: Oa- 
borne county, June 1801, Benj. Brown : l>ecatur county, June 1892, A. 
8. Hitchcock; Manhattan, May 1893, M. A. Carleton (iQ Ured. A ai._ 

No. m). ^M 
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This species is perennial. It occurs on the same individual plant from year 
to year until the plant is finally vanquished in the unequal strife. 
Usually every leaf of the plant is attacked to such an extent that puch 
plants never bloom or mature fruit. It is by far the most abundant 
^cidium in the west half of the state. 

144. ^lCi*i<liiiin iirticnv, Schum. 

1803: Flor. Saell. II, p. 222. 
On Urtica gracilis, Manhattan, May 14, 18S7, Keilerman and Swingle. 
Rare and nof destructive. 

145. ^Geidiiiiu verb<'iiiiroliiiii, E. & K. 

On Verbena stricta. Rooks county, July 1893 and July 189i: Decatur 
county, June 1892, A. S. Hitchcock; Manhattan, June 1893, CarletoD, 
in Ured. Am. No. 21. iJE. verbense, Speg.) 

On Verbena hastata. Rooks county, July 17, 1894. 

On Verbena urticicfolia, Manhattan, July 1884, W. A. Keilerman. 

Common, and on the first-named host quite destructive some steasooF. 
This species has been somewhat unfortunate in having been made a 
synonym of ^cidium verbenas, Speg., and issued as that species br 
Professor Carleton, as noted above, and also by Ellis and Everhart 
in Fungi Columbiani, No. 270. Our species and the South American 
one on Verbena are said, by those who have examined both, to be very 
distinct; so, at the suggestion of Prof. J. C. Arthur, I have restored our 
species to its original specific position. Type locality, Manhattan. 

140. yl^^oidiiiiu xaiithoxyli. Peck. 
1881 : Bot. Gazette, p. 275. 
On Xanthcxylon americanum, Manhattan, June 1884, W. A. Keilerman; 
also, June 18)3, M. A. Carleton (in Ured. Am. No. 60); St. Gfeorge, Pot- 
tawatomie county, Aug. 1893, M. A. Carleton. 

Ka:STELIA, Kebeni. 

147. U<rstolia lace rait a, (Sow.) Fr. 

1840: Summ. Veg. Scand. p. 510. 
On CratndgUH coccinea mollis, Manhattan, Aug. 1802, C. II. Thompson. 
Rare: only record of collection. 

148. Ilu^st^'lia pirata, (Schw.) Thaxter. 

ia34: Syn. North Am. Fungi, No. 2896. 
On Pyrus coronaria, Manhattan, Aug. 1889, Keilerman and Swingle; Dec^' 

tur county, June 1892, A. S. Hitchcock; Lawrence, Aug. 1891, W. C^- 

Stevens; Manhattan, July and Sept. 1892, M. A. Carleton. 
On Pyrus ioensis, Manhattan, Aug. 1892, and .Johnson county, Augf' 

1892, M. A. Carleton; Osborne county, June 1898, Benj. Hrown. 
On Crataegus coccinea, Manhattan, June 1892, and Johnson county, Au^- 

1892, M. A. Carleton. 
On Crataegus sanguinea, Manhattan, June 1892, M. A. Carlet«)n. 
Thi^ and the preceding number, for convenience, have been retained in 

li<o^telia, but perhaps more properly should have been placed as I iD 

Gymnosporangium, where they rightfully belong. 

UKKDO, Peru. 

140. Urodo a^riiiioiiur, ( DC.) Schroet. 
18(J0: Abh. d. Schles. Ges. Nat. 
On Agrimonia eupatoria, Pottawatomie county, Oct. 16, 1893, Barth. 
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Rather rare, but the bright oraDge-colarBd eporea which are freely dis- 
charged over the under aide of the leaves make the fungus very con- 
spicuous. 
9. Uredo coitfliieiiM, Pera. 

1801: Syti. Math. Fung. p. 214. 

Od leaves of Ribea aureum. Rooks county, Aug. 22. 1892. 

This apeciea, which is aaid to be (.'ommou in the Rocky Mouataio region 
on several hosta in the Grossulari^, is rare in Kansas. The following 
are all presumed to be synonyms, viz.: Citotna ribia-alpina, Wint. j 
Cieoma ribeaii, Lk. 1 Cieoma confluena, (Fers.) Schroet, ; Uredo joneeil, 
Peck, and Uredo ribicola C. Ji E. 

1. Uredo sHiiriiia, I Peck.) 

1889: Bot. Gazette, p. 218. 
On Gaura coccinea, Rooks count;. June 113, 1391. 
On Gaura villosa, Seward county, Oct. 189-2, M. A. Carleton. 
Of very rare occurrence and doing amal! damage to its hosts. 

2. Credo knuiifiisiH, Kelt. ,&Bw. 

1389: Jour. Mycol, V, p. 77. 
On Amorpha fruticosa. Rooks county, July 1885 — type, W. A, Kellermao; 

Manhattan, June 21, 1887, and June 20, 1889, Kellerman and Swingle; 

Rooks county, June 20. 1888, and July 16. 189i. 
Neither common nor destructive. 



I. i'rfdo nitt'iis (Scbw.) DeToni. 

1822: Syn. Fung. Carol. No. 458. 
On Rubua canadensis, Manhattan. May 1887, Kellerman and Swingle; 

Lawrence, May 1893, M. A. Carleton. 
On Rubus villoauB, Manhattan, May 18S9, Keltermao and Swingle (in 

Kansas Fungi, No. 31). Also collected by Carleton, June 1892. 
This, the blackberry ruat. which ia so destructive from the Missouri river 

eastward, usually does but little damage in Kansas. 
I. Uredo qiiercUM, Brond. 

In Duby: Botan. Gall. II, 893. 
On leaves of Quercus macrocarpa, Manhattan, Oct. 1886, Kellerman and 

Swingle (in Kansas Fungi, No. 24.) 
Apparently very rare, as there is no other record of its collection in ; 

state. 

HOST ISDKX. 



ttilon avicennw, 48. 
rates Tiridiftora, 127. 
netla scaposa, 82. 
eulusarguta, 103. 

inia eupatoria, 149. 
opyrum glaucum, 27. 61. 

.a alba vulgaris, 64. 
iOm reticulatum, 104. 
broflia artemisiiFfolia, 90. 
broaia pailostachya, 90. 
broeia trifida, 90. 
prpha caoescens, 92. 
DTpha fruticosH, 92, 152. 
— i:j 



Andropogon nutans. .Ti, 
.\iidropogon provincialis, 39, 
Andropogon scopariua, 29, 
Anemone decapetala, 139. 
Anemone virginiana, 30. 
Anemone nemorosa, 30. 
Aplopappus rubiginoeua, 85. 
Aplopappus spinulosus, 85, 
Apocynum cannabinum, 106. 
Arissema dracontium, 4, 109. 
Arietida basiramea, 2. 
Artemisia fllifolia, 81. 
.\rtemiaia ludoviciana, 81. 



■ 
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Asclepiae cornuti. 11, 127. 


Dicentrs cucullaria, 118, ^^M 




Asclepiu rueadii, 13T. 


Diodia teres. 19. ^^M 




Asclepias spetiooa, 127. 


Diatichlis spicata, 78. ^H 




Asclepiae tuberoea, 127. 


EatoDia obtusata. fH, 68. ^^H 




AB(.'lepiaH verticillata pumJIa, 108. 


Eleocharls palustria, 13. IS. ^H 




.\*:lepiodora viridia. 127. 


Elymus caoadeDsis, 58, U. ^H 




Aster corditolius, 99. 


Elfmuaatriatus. 69. ^H 




Aster drummondii, 32, 


Elymua rirgiaicUH. 56. ^H 




Aster Diultiflorus. 


ErigeroD aoDuuf, 119. ^^M 




Aster paniculatUH, 32, 99, 


Erigeroo canadeDse. 119. ^H 




Aster aalicifolius, 32. 99, 107, 


ErigeroD strigosua, 119. ^H 




ABter sp.. 99, 107. , 








Euphorbia deatata, 5, ISO. ^H 




Areoa sativa, 6i, 68. 


Euphorbia geyeri. 5. ^H 




Baptisia leocopb^a, 128. 


Euphorbiaglypeoeperma,5. ^^M 






Euphorbia heterophjlla, 5. ^^ 






Euphorbia macula ta, 5. 




Bromua pratensls, 6i. 


Euphorbia ruarginata, 3, ISO, 133. 




Bromussecalinus, 64. 


Euphorbia obtusata, 5. 120, ^^ 




Buchloe dactyloides, 50. 


Euphorbia petaloidea, 5, 




Cacalia atriplicifolia, 115. 


Euphorbia preali), !t, 120, 




CalamaKroBtis looKitolia. 33, 


Euphorbia serpens. 5, 




Callirrhoe involucrata, llO, 143. 






Cares stramioea. 31. 


Evolvulua argenteua. 53, 




Cares muhlenbergii, 31. 


Feetuca teQella. 64. 






Fraiinus vlridis, 121. 




Carei atricta, 31. 


Fraxinua pubeecens, ISl. 




Carei vulpiDotdea, 31. 


Galium apariae, 45. 




Cassia cbamteurieta. 111, 


Gaura coecinea, 122, 151. 




Ceaoothue ovatus. 112, 


Gaura parnflora. 134. 






Gaura villoaa, 151, 




Chloris verticiUatft. 35, 


Geranium Carolinian urn, 123. 




Circiea lutetiaca, 36. 


Glycyrrbiza lepidota, 8. 




Clematis (remonti, lU. 


Grindelio squarrosa, 46. 




Caicus undulatus, 77. 


HeliaDthus ap.. 116. 




C-omandra ombellata. HO. 


Heliantbua tuberoaua, 47. 




C-onvolvulus sepium, 38. 


Helianthusaonuus, 47, 115,116. 






Heliauthus doronicoides. «, 116. 




Corydalis aurea, 118. 


Heliaathus hirsutus, 47. 




Crati^gus cocciuea, 117, U8. 








Heliantbua maiimiliani, 47. 




CrotoQ moDanthf^DUS, 101. 


Helianthus petiolaris, 47, 




Croton teiBDsis. 101. 






Cyperua filiculmie. *0. 


Hordeum jubatum, 64, 




CyperuHBchweiQitzii, 40, 


Hordeum pusillum. 69, 




Cyperua apeciosua, 10. 


Hordeum vulgare. 64, 




Cyperua atrigosus. 40. 


HoustoQia aoguatilolia, 125. 




Dalen laxiflora. 117. 


Impatiens !ulva, 126, 






Iva lanthiifolia, 01, 






Juncua tenuis, 13. 




Desmodium illinoonse, 10. 


Juoiperua Virginian^, B4, 95. 






Kctleria crietata, 69. 
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Kuhnia eupatorioides gracilis, 51. 
Lespedeza capitata, 14. 
Liatris scariosa, 129. 
Linum rigidum, 26. 
Lobelia syphilitica, 54. 
Lygodesmia juDcea, 56. 
Lathyrus oroatus, 137. 
Lactuca sp. 115. 
Afalva sylvestriF, 48. 
Malvastrum coccineum, 73. 
Mentha canadensis, 57. 
Monarda fistulosa, 57. 
Muhlenbergia glomerata, 41. 
Muhlenbergia mexicana, 41. 
CEnothera biennis, 134. 
CEnothera fremonti, 15. 
CEnothera serrulata, 134. 
CEnothera speciosa, 134. 
Onosmodium carolinianum, 69. 
Oxalis stricta, 132. 
Panicum capillars, 43. 
Panicum crus-galli, 44. 
Panicum virgatum, 9, 62, 89. 
Paspalum setaceum, 79. 
Pentstemon albidus, 135. 
Pentstemon acuminatus, 135. 
Pentstemon cobsea, 135. 
Pentstemon grandiflorus, 135. 
Petalostemon candidus, 93. 
Petalostemon multiflorus, 93. 
Petalostemon violaceus, 93. 
Peucedanum foeniculaceum, 105. 
Phaseolus diversifblius, 1. 
Phaseolus, sp. cult., 1. 
Phaseolus sp., 1. 
Phaseolus pauciflorus, 1. 
Phragmites communis, 62. 
Physalis comata, 63. 
Physalis lanceolata, 63. 
Polygonum aviculare, 16, 136. 
Polygonum muhlenbergii, 65. 
Polygonum ramosissimum, 16. 
Populus dilatata, 25. 
Populus monilifera, 25. 
Prunus americana, 66. 
Prunus demissa, 66. 
Prunus watsoni, 66. 
Psoralea argophylla, 17, 138. 
Psoralea lanceolata, 138. 
Psoralea tenuiflora, 17, 138. 
Pyrrhopappus scaposus, 49. 
Pyrus coronaria, 148. 



Pyrus ioensis, 148. 
Quercus macrocarpa, 154. 
Redfieldia flexuosa, 67. 
Bibes aureum, 124, 150. 
Bibes gracile, 124. 
Bibes rotundifolium, 124. 
Bhus toxicodendron, 21. 
Bosa arkansana, 96, 97. 
Bosa setigera, 96, 97. 
Bosa, sp. cult., 97. 
Bubus canadensis, 153. 
Bubus villosus, 153. 
Buellia cilioea, 52. 
Salix amygdaloides, 24. 
Salix cordata, 24. 
Salix longifolia, 24. 
Salvia azurea grandiflora, 59. 
Salvia lanceolata, 59. 
Sambucus canadensis, 141. 
Sanicula canadensis, 70. 
Sanicula marylandica, 70. 
Schedonnardus texanus, 71. 
Scirpus atrovirens, 31. 
Scirpus fluviatilis, 18. 
Scirpus lacustris, 60. 
Scirpus maritimus, 18. 
Scirpus pungens, 60. 
Secale cereale, 69. 
Seymeria macrophylla, 72. 
Silphium integrifolium, 74. 
Silphium laciniatum 74, 99, 115. 
Smilax hispida, 75, 131, 142. 
Solidago canadense, 98, 107. 
Solidago lanceolata, 98. 
Solidago radula, 98. 
Solidago rigida, 107. 
Solidago serotina, 98, 107. 
Sophora sericea, 12. 
Spartina cynosuroides, 62. 
Sporobolus asper, 28, 80. 
Sporobolus cryptandrus, 39.. 
Sporobolus vaginaeflorus, 20. 
Steironema ciliatum, 130. 
Symphoricarpus vulgaris, 102.. 
Taraxacum officinale, 49. 
Tri folium pratense, 22. 
Triticum vulgare, 64, 69. 
Troximon cuspidatum, 49. 
Triodia purpurea, 84. 
Urtica gracilis, 144. 
Verbena hastata, 145. 
Verbena stricta, 145. 
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Verbena urticsefolia, 145. 
Vernonia baldwinii, 86, 100. 
Vicia americana linearis, 6, 137. 
Viola cucullata, 88. 
Viola delphinifolia, 88. 
Viola nuttallii, 88. 



Viola pedatifida, 88. 

Viola tricolor (cult, pansy), 88. 

Xanthium canadense, 90. 

Xanthozylon americanum, 146. 

Zea mays, 76. 

Zygadenus nuttallii, 23. 
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COLLECTING NOTES ON KANSAS COLEOPTERA. 

BV W, KSAL-a, M'PHERSON, KAN. 

Rflsd lbs title] before the Acadamy October 2S, 1M97. 

An eiperience of eighteen jeare in collecting coleoptera in Kaneaa would 

laturaily lead to the discovery of several good collecting grounds, and to many 

IntereetiDg obiervationB on the abundance or scarcity o( certain species for one 

I have found my most interesting aod profitable ground on the salt marshes 
«ir flats of Wilson county in ijoutbeaatern Kansas, and Republic and Mitchell 
counties in north central Kansas: in the valieyti of the Verdigris river in Wilson 
«jimty, of the Republican river in Jewell county, the Smoky Hill river in Wal- 
e county, and the Arkansas river in Hamilton county; the two latter in ex- 
roa western Kansas. 

I have also collected for yeart^ at the electric lights at McPherson. Another 
most interesting and profitable locality is in the sand-hills twenty miles south- 
west of McPherson. In theine sand-hills I have taken, during the past eight 
years, Cicindela scnlfillnris, formona, and renus/ti. all beautiful apecien; 
Slephanucha pilipennit Kraatz, one of the rarest scarabeids: Serirci curfala 
-jbc.; Canllion nigrieomia S&y. AmmudonUB fossor Lee, and ChalcwlermuH 
■iflarig Horn. I took from the electric lights last season for the first time a few 
specimens of A'tenomorphug rujipet Lee., a southwest^ro species, but never re- 
corded aa taken in this state. McPherson ie probably near its northern limit. 
I also took at the electric lights, in June of last year, for the first time, four 
Bpecinene of Lnchnotterna s/irefa Lee, thu first capture of this apecies in the 
Btate. Another rare species taken at the lights was Lachimfterna tdkei Smith ; 
but only two or three specimens were captured. Lnchnoslerna biparlita Horn 
was taken in considerable numbers, both at ths lights and in early evening flight. 
Another beetle taken sparingly at the electric lights in May and June was 
Nafliopun zobroide* Li'c. ; this place is probably near its southeastern limit. 
Ptatynitt lexaiiite Lee. also occurred sparingly at the lights for the past two 
feare. Each year a few of the handsome Erelcs slicticus Linn, are also taken 
'DQ the electric- light globes. 

One of my most interesting collecting grounds is at the range of sand-hills 
tmrallel to the .Arkansas river in Reno county, and about eight miles north of 
river. Tbeae hills or dunes are blown about by the wind, and in many places 
excavated by the air currents to a depth of 75 to 150 feet; and the fice white 
ftand is piled in huge dunes, usually north of the excavation. Visits to this re- 
gion made in May and June are usually well rewarded. The season of 1896 I 
took Cicindela ncutellarU Say and Cicimlda formosa Bay in numbers, tbo 
(ormer species being the more abundant. I also took the beautiful Vicindela 
nu^la Lee. with the two preceding species, but leas abundant. Some seasons 
ily a few specimens are taken. 
Beginning with the collecting season of 1891, I have each year taken a few 
ipecimBDs^ never more than sis or eight in a season — of the rare Steplia 
lipennis Kraatz, first described in 1888, from Nebraska. I hB.ve t&W^a 
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from May 1 to May SO. crairljog eluggiably over the sand, and haTe found ocri- 
aionally dead perfect siieciuens. Warm evenings during the latter part of Apnl 
will probably furniah the best collecting results [or this species. Another hud- 
aome and desirabla insect taken in May and June ia this locality is Cru-m- 
alocltiius niteris Lee. During tbe cooler parts of the day it cab he picked up 
from tbe bare sand, but during the hottest part of the day it niuat be haodM 
(juickly, as it beconiee actire aud is a quick flier. 

One of tbe best finds, Amrn'jdimiin/oiiaor, was made in this locality Hnylft. 
1897. After collecting over the hille for about three hours, I went up the sid*"! 
t, sand-hill, about twenty feet from tbe bottom of a blon>-out. and sat down lowl 
a lunch. I soon paw a small roucd teDebrionid ruDniog over the eaod, and cap- 
tured it. It was difficult to See, as it was almast tbe exact color of the eand. aod 
only the cloeeet observation would distinguish it from its surrouadiogs. By illg- 
ging out depreseioas left by cattle in passing over the sand, and examining tlw 
few plants growing around, 1 soon look twenty-two BpecimenB Trtim at) wea of 
ten teet square. Specimens were sent to Dr. George H. Horn, of Philadelpbil, 
knd through bis kiadnees, and that of Mr. Chaa. Liebeck, were identified u 
above. The species occurs io saody locations in Maryland and New York, uii 
in California and Arizona; iiltbougb tbe Bpecimena from tbe extreme west areuf 
larger size. 

In this locality, in tSOl, I took Chalcoilermitt colluri* Horo quite abun- 
dantly: but have not since seen a single specimen, 

The valley of the Smoky Hill river at Wallace, Kan., within twenty tnile«ot 
tbe Colorado line, is an attractive locality for the collector of insects. Tbe cUy 
blafTa south of the Smoky furnish a home and feeding-ground for the king of 
CicindelidEe. Amhlycliila i2ylindr'formitiSa.y . Three short visits to this locality 
in as many years were rewarded with the capture of a few specimens of this d^ 
sirable insect. At rare reasons they are quite abundant: but usually only a (e« 
can be taken each night. Another desirable beetle I took by beating the wjlloa* 
■on the banks of tbe Smoky was Puecilonola thurrura Bay. CaCosorna obtnlt- 
iiim Say is found in alfalfa fields and along old roads in tbe latter part of July 
«nd during August. Beating thistles near Wallace resulted in the capture of 
eight or ten specimens of rare Cteruii cordi/er Lee. Under old cow chips, i 
tbe bluffs, were taken a number of the curious and sluggish Olofflff/itiu a 
tomoaii Say : also numbers of Trimylia pruinota Lee, and a few Opkyre 
vHtatu» Say were found under the same shelter. 

Almost directly south u[ Wallace and distant about 100 miles ia Coolidi 
the Arkansas valley. I collected in this locality one day, July 7, 1897. The g 
«ral insect fauna is very similar to that at Wallace, although several speoiee occur 
at Cootidge that are not taken at the former place. In an alfalfa field adjoining 
tbe town, from which the hay was t>eing raked, I took a fine series of CalotOHin 
irUte Lee. This species is evidently a variable one, as tbe elytra of one speci- 
men will be almost emootb, while that of tbe next one taken would approach the 
sculptured markings of obnoletmii. 

From horse droppings I took a fine lot of Caulkon dej>r€*>ipeiin's Lee., aod 
(rom thistle beads dislodged Eu/ihoria kfrnii Haid. and ioda Linn., in pro- 
portion of two of tbe latter to one of the former. But one specimen of the black 
variety of kemii was taken. Beating vegetation alongside small rivulets and 
depressions in the prairie yielded numerous specimens of ifonoxia conKputa 
l«c., and a few Ilinbroliea Irfclnct/i Say. At Garden City, fifty miles east of 
Coolidge, a few minutes' beating of plants along the roadside yielded numerou* 
specimens of Copturtu ad«pfrtu« Lee., Arillionomus Kr/uaiiionut Lee-, *^^M 
Smicroni/x vee(i(tu Lee. |^H 
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Wilson 
April ! 



'□UDtf yielded a tiiiinber of desLrable thiogs to 
to 30 marks the appearance of Z.rrcAnn«fer>ia 
icarabeid id tbat region. Id favored localities, 
er the tender ehoote of the young oaks, By jar- 
fall to the ground, and by tlie use of the lantern 
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The Verdigris valley i 

the collector of coleopters 

enloentn Lee, the most 

still evenings, the; s'v 

ring these, dozens of the 

are easily piiiked up and transferred to the cyanide jar. Other Lachn 
occurring at about this time are horiiH Buitii, gibliosa Burm., orfiiulitlit Frcb., 
ve/iemetm Horn, and crinitfi Burm. At about the same time, upoD a species of 
dock that Krows over bottom land, can be takeu uumberBof the beautiful Phi/lii- 
nomus e.rimiuv Lee. They are very shy, and drop quickly to the ground on the 
first alarm. The open mouth of the cyanide bottle should be under them before 
"the plant is touched. Front the otiening leaf-buds of the young hickories may 
b? beaten Ciniofyiichehin netiuphnr Herbst. and nffinia Boh.; and tbe sap from 
stumps of freshly cut hii'kory trees attracts numbers of Volnxfua semitev(u» 
Gay, Siironi/i uiiilnhila Say, I'ertlin!i/crn Tnurmyi Horn, Popodiiia bcU-nlus 
Er., Cryptaroha roiirinna Mels., and Bacfridhnn ulrialum Lee, Under stones 
near the bluffs bordering Die valley may be found rather sparingly Pani/iinc/iug 
■CulifortiicuK Chd,, and, resting under the same shelter, an OL-casional Dlfilu- 
taxi» corviria Lee, While (.■ollecting over the tree-covered stony knoll near 
Senedict. in this county, in September, 1896, I took a single fresh specimen of 
Homare-luii priv!fflllii Lee, the only specimen of this beautiful carabid I ever 
took south of the Kansas river at Manhattan. 

Collecting at Balina, Kan., in ISSi and 18B5, yielded a number of apions, 
fdentiSed by Mr. H. C. Fall of PaHndenn, Cal. Among them were Apion ncg- 
nipf» Say, rather common; ntli'iinnlum Smith, fjri'fitm Smith, and ocrliienl- 
a'e Fall, MS,, occurring rarely, and all new to the Kansas list. On the Kansas 
ftnd Nebraska line, near Superior, Neb., in tbe latter part of May, 1995, I took 
Apion minor Smith, upliiipfn Fall, MS., and nebrimkenii: Fall. MS., a few 
specimens of each, Near Bago, Kingman county, Kansas, August 15, 1890, I 
took a halt dozen specimens of Apian modetlum Smith, a species also new to 
the list of Kansas coleoptera, In the same locality I took Atifhonomug tiio- 
kciiltm Casey, Of (AoWs crnlchii. Lee, and Pteudohazia farcin Lee. 

Some seventy-five miles southwest of Bago, at Belvidere. Kan.. I took, .\ugUBt 

umbers of Plec.lrodtra gcii/iilt)r Say. This handsome borer was easily taken 

Vbout sunset on the leaves and twigs of young willows and cottonwoods. Other 

lesirable species taken at this locality were: LoppuH livifliia Casey, MKontylua 

Ilia Lac. Anihonomu/i tectim Lee, CixUodea uaper Ijec, Zygograinmit 

iritp(n Rogers, Zj/gogr'immn tieferolhec<e Linell. 

Viciiidthi violacen Fab., the beautiful blue or green tiger beetle, is taken in 
,y or June in the wooded valleys of eastern Kansas. I took two or three speci- 
□8 near Benedict, Wilson county, southeastern Kansas, Jast season. Have 
rat taken it west of Manhattan, at the junction of Big Blue and Kansas rivers. 
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THE ELM TWIGGIRDLER [OSCIDERES CINOVLATUS E 



demy Oetab 



r 28, 1M7. 



Of the insects attackic^ the elms of this state the Oiiridf^ren cingulatut ih 
pprhaps. the most interestiDg if not the most iDJurious. To all appearaticea it 
seems to be gradual]}* iDcreaeing Id aumbirs and deetructiveueBs. Although U 
is called the elm twjg-girdler. its attacks are Dot coDfiaed tu the elms, eioce it 
dues considerable damage to the oak, pertiimmoD, and bassnood- 

Tbe injury to the trees conaiste in the (tirdling and cuttiDg of twigs and small 
branches, so that, sooner or later, thej fall to the ^ound, either of their ova 
weight or through the influence of the wind. By the excessive pruning the? re- 
ceive the elms become scraggy and un symmetrica I. The insect's capacity for 
doing damage will be more appar&at either after a storm, when the grouad b^ 
Death the trees will bestrewn nilh a large number of branches, or duriog the wto- 
ter months, when the large number of decaying stubs can readily be seen. 

The girdling of the twigs is the work of the adult female; and it is of soch an 
unusual character that it is scarcely to be wondered that many are misled as to 
the cause of it. The mate, partly to satisfy his hunger aod partly from bis d^ 
structire habits, busies himself with barking small offshoots of the branch to 
be severed or the overlapping twiga of neighboring branches. This work serves 
a good purpose, as it hastens the dying of the tnig. which must be brought to* 
state of decay for the ensuing lame. 




. tgg depMilMl 

M«rTa: e.poDa:rf,-. 






Tbe adults are of a brownish-gray color, with a brownish colored band acrosft 
the elytra, which are dotted with numerous tawny spots. They vary from seven- 
to nine-Hiiteeatbe of an inch in length — the males being smaller than females. 
About tbe 1st of August tbe beetles gnaw a hole through the bark of tbe chu)- 
oet in which tbey have passed their earlier stages and escape. Upon alighting^^H 
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a the female selects a twig or a small branch which Hhe at o 
to girille. Thrusting the tips of her macdibleB into the woody tiemie, she com- 
Rieai-es a eeries of cutting and tearing, pryiog first with one mandible and then 
With the other till a small shaving or Rplinter ia raised, which she severs with one 
tDoventeat of her mandibles. Thus taking section by section on the same cir- 
cumference she in time completely girdles the twig, which will soon fall to the 
ground. It is during the process of cutting that the eggs are laid. After cutting 
One section the female either takes another one or passes up the branch to deposit 
An egg. Upon returning to work she continues to girdle, cutting in the same 
- as with the first section. Aft^^r cutting several sections she deposits ao- 
gg or in eome ioBtaocea goes over the work that has been done, 
In depositing au egg, the girdler first makes a bole juet below an offshoot or 
Hn aborted bud of the main stem of the branch to be severed. Withio this hole 
Bbe depoails one egg. To protect and to disguise the egg, she caps the bole with 
a Kumm]' substance. The time consumed in depositing the egg, including the 
cutting and sealing of the hole, is from ten to twelve minutes. 

LThe egg is of a whitish color, of an elongated rival shape, being about four 
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times as long as broad. Usually but one egg is deposited at the base of an 
offshoot, though often four or five are deposited, cot only below but at the side 
of and above the offshoot. The number of eggs deposited in one branch varies 
from one to a dozen, and even higher. The eggs laid during the summer hatch 
in less than two weeks, but those laid late in the fall often take longer. In many 
instances the larvae do not emerge from the latter till spring. 

The larvae are whitish in color, with the mouth-parts tinged with brown. 
During the winter months they remain in a dormant state, but as soon as the 
warm days of spring appear they commence to make rapid growth. The mois- 
ture of the winter months has brought the interior wood of the twig to a proper 
state for the larvse to devour. The larvae now commence to burrow. They gradu- 
ally excavate a channel from the point where the egg is deposited. This they 
lengthen and broaden, but always leaving the bark intact. As a rule, two suc- 
cessive offshoots on the same side of the twig form the termini for one channel. 
In twigs containing a large number of larvae scarcely anything will be left beyond 
a thin covering of bark and thin, irregular partitions within, which separate the 
larvie. About the middle of July the larvse, having blocked up all openings and 
cracks and the ends of their channels, pass into the pupal stage, which lasts for 
about two weeks, when the adults appear. 

As they are approaching maturity, the larvae seem to be especially active. It 
is at this stage of their development that a peculiar clicking sound is to be no- 
ticed, particularly so if the infested twigs are brought into a quiet room. One 
unacquainted with the habits of the insect would not unlikely mistake the noise 
for the ticking of watches. To produce the sound, the larvae hold the posterior 
part of their bodies in a rigid position by means of sharp spines which they 
thrust into the sides of their channels, while they sway the anterior part from 
side to side, catching the tips of their mandibles into the woody tissue. This 
seems to be a quicker method for cutting the small shavings and splinters which 
are necessary to fill all openings into the channels. 
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A LIST OF KANSAS HYMENOPTEKA. 

Ho«d I by title) biifore (ho Aoademy Duceniher aO. IS9?. 

This list is very /ar from complete, even In the present limited knowledge of 
the hymen opterouB fauna of the state, I have been unable lo secure lista of the 
Kansas hymenoptera in the collections of the State Univeraity, in the National 
I, and in the collections of the American Entomological Society. Tbeee 
would add many species to the list. 

The list as it stands ia based on the itppcies in the c«llei:tioQ of the State Agri- 
cultural College — a list of which was very kinJIy furnished me by Prof. E. E. 
Farille— and those in my own collection in the museum of Baker University. To 
fbeae were added a number of species from Creeson's "List of North American 
Hymenoptora " : from a " List ot aculeate Hymenoptera collected in Northwest- 
«rn Kansas," by Dr. S. W. Willislon, published by W. H. Patton in the Bulletin 
of the United States Geological and Gpographicai Survey, volume 5, No. 3: and 
List of Hymenoptera from Barber county, Kansas," by Professor Cragin, 
The species in this list marked A are in the Agricultural College collection ; thoee 
marked B are in the Baker University collection and were collected in tbe vicinity 
of Baldwin. I owe great thaoke to Mr. W. H. Aahmead, of Washington, and 
^lol. T. D. A, Cockerell, of the New Mexico Agricultural College, for determina- 



Hons of species and other favors ii 

{Jimbex americana Leach. 

■. laportei St. Farg. 

'. luctifera Klug. 
Zarea americana Cress. 
Acordulecera dorsalis Say. 
SctaisDcera plumiges Klug. 

ruficollis Norton. 
Bylotoma bumeralin Beauv. 
populi. 



my work. 

Macrophya intermedia Nort. 
maura Cress. 

pulchella Klug. 
tibiator Nort. 
Ta.ionus albidopictus Nort. 
sp. 



!ntralis Saj 






e Forbee. 



a Nort. 



vertebralia. 
Pachyuematus auratus. 
AmauronematuB brunoeu 
Barpiphorus bolli Nort. 

macuiatus Nort. 
Solerus abdominalia Nort. 
aprilis Nort. 
arveosis Say. 
bicolor Beauv. 
Jjesoneura obtusa Klug. 
iphadnus bardus Bay. 
rubi Harris. 
Boplocampa halcyon Nort. 

bridwelli Asfam. MB 
Uacrophya albomaculata Nort. 
externa Say. 
lulginea Nort. 



B 



Tentbredo rufospeclus Nort. B 

Tenthredopsis atroviolacea Nort. A B 
Mopoctenus juniperi Marlatt. A 

Macroxyela aenea Nort. B 

ferruginea Say, A 

tricolor Norton. Cress. List 



Tremex columba L. 



Diastrophus nebuloeus O. S. 
Amphibolips coccinea- O. 8. 

cootluens Harris. 
.^craspis pezomachoides O. S. 

erinacei Walsh. 

globuli, 

voluceilae. 
Biothiza fortkoTtua W%.\%<a.. 
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Biorhiza hirta Bass. A 

Holaspis ficigera Ashm. A 

globulus Fitch. A 

mamma Walsh. A 

Dryophanta laurlfolise Ashm. A 

radicola A^hm. B 

Ceroptres minutissimum Ashm. A 

pisum O. S. A 

Synergus dimorphus O. S. A 
lignicola O. S. 

Eucoilidia longicornis Ashm. B 

Cothonaspis erythropus. A 

EVAMCIDAK. 

Foenus sp. A 

Hyptia reticulata Say. A 

ICHNECMONIDAE. 

IchueumoD brevicinctor Say. A 

caeruleus Cress. A B 

ciucticornis Cress. A 

comes Cress. B 

fuDgor Nort. B 

in urban us Cress. B 

jucuDdus Brull<?. A B 

laetus BruUe. A 

loDgulus Cress. A 

merus Cress. A 

orpheus Cress. A 

paratus Say. A 

rubicuDdus Cress. A B 

signatipes Cress. A 

volens Cress. A 

w-album Cress. B 

Hoplismenus morulus Say. B 

Amblyteles atrocoeruleus Cress. A 

jejuDus Cress. B 

rileyi Cress. A 

Trogus exesorius BrulK'. A B 

Phaegones exiguus Cress. A 

Ceuteterus tuberculifrons Prov. A 

Colpognathus hebrus Cress. B 

Herpestomus plutellae Ashm. B 

Phygadenon ovalis Prov. B 

sp. A 

Cryptus americanus Cress. A 

extrematis Cress. A 

proximus Cress. A 

similis Cress. 

Nerostenus thoracicus Cress. B 

sp. A 

Hemiletes sp. A 



Pezomachus petti tii Cress, 
sp. 

OphioD biliueatum Say. 

Ericospelus purgatum Say. 

Thyreodon morio Fab. 

Nototrachys jucuudus Say. 

Exochilum flavicorne Brull^. 

Anomalon ambiguum Nort. 

curtum Nort. 

Agrypon metallicum Nort. 

Opheltes glaucoptenis L. 

Paniscus albovariegatus Prov. 

gem in at us Say. 

Compoplex sp. 

Limneria fugitiva Say. 

Temelucha forbesii ( Wied.) Ashm. 

Cremartus retinae Cress, 
sp. 

Mesochorus sp. 

Plectiscus sp. 

Porizon hyalinipennis Cress. 

Thesilochus sp. 

Eiphosoma texana Cress. 

Pristomerus sp. 

Exetastes sp. 

Ceratosoma sp. 

Banchus sp. 

Mesoleptus sp. 

Mesoleius sp. 

Tryphon sp. 

Erromenus sp. 

Exochoides sp. 

Exochus sp. 

Orthocentrus. 

Bassus la?tatorius Fab. 

scutellarius Cress. 

sychophanta Walsh. 
Rhyssa atrata Fabr. 

luuator Fabr. 

Dortoni Cress. 
Ephialtes irritator Fabr. 
Pimpla annulipes Brull^. 

conquistor Say. 

petulca Cress. 

rufovariata Cress. 
Glypta vulgaris Cress. 
LamproDota sp. 
Meniscus rufipes Cress. 

scutellaris Cress. 
Zorniodes bridwelli Ashm. MS. 
Labrocysta bimaculata Ashm. 
Netacoelus laevis Cress. 



B 
A 

AB 

B 

A 

A 

A 

B 

A 

B 

A 

B 
AB 

A 

A 

B 

B 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

B 

B 

A 
AB 

A 

B 

A 
AE 

A 

B 
AB 

A 

A 

B 

B 

B 

B 

B 
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Eubadizou ep. 


A 


Uegischus sp. 


A 


Toxooeura viator Say. 


B 






sp. 


A 


Vipio (exaDus Cress. 


B 


Macrocentrua sp. 


A 
A 


Iphiaulai eurygaster Brolli'-. 


B 


Zele sp. 
Deospilua sp. 
Promaohus ap. 




HeJanobracon charus Riley 

erjthrogaater Brul 


B 

(: B 


A 
A 


orbital is Cress. 


B 


Opius bruoneiventris Cress. 


B 


rugosiventria Aahr 
firacoD mellitor Say. 


a. B 
B 


Alysia rudibuoda Say. 


B 
A 




A 


Rhizarcba americana .\ahm. 


B 


xaDthoBtigma Creas. 


B 


Coeliniua meromyzae Forbes. 


B 


oigrolineatua Aahm. 
Olyptomorpba ruga Cor Say. 


B 
B 


Aphidiua sp. 
Lithoplexus sp. 
Urogaster ap. 


A 
A 

n 


Bpatbius laflammei Prov. 


B 




similliroa Ashm. 


B 


CHALCIDID^,. 




ep. 


A 


Leucospis affinis Say. 


A 


Hecabolua sp. 


A 


Eniasa te:(aDa Cress. 


A 


Dorj-ctee sp. 


A 


Smicrabioculata Cress. 


B 


Hormiopterua faeciatua Aahm. 




lineata. 


A 


Marlatt, Maabattaa (Asbm 


) 


Spilochaliria delira Creas. 


A 




microgaster Say. 


A 


later mediue Cress. 


B 


subobsoleta CreBs. 


A 


parasiticus Nort. 


B 


torvina Cress. 


A 


rileyi Cress. 


B 


Cbalcis coloradensia Creas. 


A 


termiaatis Crem. 


A B 


flavipes. 


A 


Bigalpbuslepturi Aahm. 


B 


PodaKTion mantis Aslim. 


AB 


sp. 


A 


Halticbella xantielea Walk. 


A 


CheloBoe baeidnctua Pros. 


A 


Perilampus cyaoeua Brulli^. 


A 


elect us Cress. 


B 


hyaliaus Say. 


AB 


insularia Cresa. 


A 


plalygaster Say. 


AB 


iridescens Cress. 


6 


triangularis Say, 


B 


sericeua Say. 


AB 


EurytoQia absormicornia Walsh, 


A 


confusua Asbui. 


B 


aurit-eps Walsh. 


AB 


Acogaeter sp. 


A 


bolteri Riley. 


AB 


Apao teles sp. 


AB 


diastrophi Walsh. 


AB 


VicroplitisceratomlnaeRil. Crea 


List 


gigaoteaWalab. 


B 


sp. 


AB 


semiiiatrix Walsh. 


AB 


Agathis rubripes Cress. 


B 


studiosa Say. 


A 


ap. 


A 


sui;cinipedi3 Aahm. 


A 


Cremcopa haematodeB Brul If. 




dochaaemi. 


A 


vulgaris Cress, 




Brucbophagus fuuebris Howard. 


B 


Uicrodus agilis Creea. 


B 


Rileya cecidomyao. 


A 


annulipea Cress. 


A B 


Decatoina nubilistigiua Walsh. 


A 


earinoides Creas. 


A 




A 


aaoctus Say. 


AB 


IsoBoma horde i Harris. 


AB 


simUlimus Cresa- 


A 


charUB. 


A 


Metaorua cotamunua Creas. 


B 


secale Fitch. 


B 


hyphantriae Riley. 


A 


MegastigmuB flavipes Ashm. 


A 


vulgaris Creas. 


A 


psyllae. 


^m 








,^^1 
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Diamorus zabriskii Cress. A B 
Syntomaspis melanocerae Ashm. B 

albitarsis. A 

Torymus cecidomyae Walk. A 

dedignaris. A 

flaviventris. A 

longispinus. A 

magnificus O. S. A 

sackenii Ashm. B 

Orymus labotus Walk. A 

rosae Ashm. A 

ventricosus. A 

Eupelmus allynii French. A 

flavovariegatus. A 

Charitopus magnificus. A 

Ratzeburgia amphicerivora. A 

Encyrtus anasae Ashm. A 

chiloneurus. A 

pachypsyllae Howard. A 

Psilophrys pallipes. A 
Copidosoma intermedium Howard. A 

Corny 8 bicolor Howard. A 

Bococharis marlatti. A 

Homalotylus apricalis. A 

Coccophagus lecanii Fitch. A 

Aphelinus diaspidis Howard. A 

Tridymus metallicus. A 

Syntasis ficigerae. A 

purpuriventris. A 

Isocratus vulgaris. A 

Merisus destructor Say. A 

Metapaienia spectabilis Walsh. B 

Sphegigaster caeruliventris. A 

aeneiventris. A 

Cyrtogaster xanthopus. A 

Pteromalus nigricornis Prov. A 

puparum L. A B 

bruchivorus. A 

Euplectrus hircinus. A 

Cirrospilus flavicinctus Riley. A 

Elasmus albicoxa Howard. A 

pullatus Howard. A 

noll»;. A 

tischeriae Howard. A 

Sympiesis dolichogaster. A 

nigrifemora. A 

nigripes. A 

quercicola. A 

chenopodii. A 

Hippocephalus multilineatus. A 

Eulophus collaris. A 

Lophocomus verticillatus. A 



A ♦ 

A 
A 
A 
A 
A 
B 
B 
A 
A 
A 
A 



Holcopelte violacea. 
poponoei. 
Pheurotropis tricincta. 
Entedon cupricollis. 

lithocolletidis. 
Asecodes quercicola. 
Hadrocystus rhodoboemi Ashm. 
Chrysocharis albitarsis Ashm. 

oscinidis. 
Tetrastichus californica. 

evorymellae. 

haemon Walker. 

PROCrOTRYPIDAE. 

Pristocera atra Klug. 

armifera Say. 

Sierola sp. 

Epyris occidentalis Ashmead. 

rufipes Say. 
Mesitius vancouverensis Ashm. 
nevadensis Ashm. 
minutus Ashm. 
californicus Ashm. 
Groniozus cellularis Say. 

foreolatus Ashm. 
platynatae Ashm. 
Gronatopus bicolor Ashm. 
Anteon rugosus Ashm. 

poponoei Ashm. 
Habropelte fuscipennis Aahm. 
Megaspilus poponoei Ashm. 
Aphanogmus varipes Ashm. 
Phanurus ovivorus Ashm. 
Telenomus nigriscapus Ashm. 
noctuae Ashm. 
californicus Ashm. 
persimilis Ashm. 
graptae Howard, 
ichthyurae Ashm. 
bifidus Riley, 
podisi Ashm. 
Trissolcus euchisti Ashm. 
Pentacantha canadensis Ashm. 

Ashmead, Synopsis Proctotrypidae 

Prosacantha fuscipennis Ashm. A 

sericeus. A 

Hoplogyron sp. A 

Caloteleia marlatti Ashm. 

Ashmead, Synopsis Proctotrypidae 

Macroteleia macrogaster Ashm. A 

n. sp. A 

Ophistacantha sp. A 

Anteris nigriceps Ashm. A 



A 
A 
A 
A 
A 
A 
A 
A 
B 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
AB 
AB 
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Idrifl Iseviceps Ashm. A 

Bcelio hjalioipenniB Ashm. A 

Ambljaspis occidentalis Ashm. A 

Leptacis loof^iveotris Ashm. A 

Trisachis rubicola Ashm. B 

Polygnotus solidagiois Ashm. A 

baccharicola Ashm. A 

Isocybus pallipes Say. B 

Proctotrypes pallid us Say. A B 

caudatus Say. A 

rufigaster Prov. A 

quadriceps Ashm. A 

Leptorhaptus conicus Ashm. B 

Paotoclis megaplasta Ashm. Popeooe, 
Manhattan (Ashm. Syn. Proctotiyp.) 

Diapria erythropus Ashm. A 

virginica Ashm. A 

Trichopria sp. A 

Monoleta sp. A 

PELECINIDAE. 

Pelecinus polyurator Drury. A B 

CHRY8IDIDAE. 

Omalus sp. A 

!Notozus sp. A 

Holopyga ventralis Say. A 

Hedychridium dimidiatum Say. A 

Hedychrum violaceum BrulKS. A 

Chrysis clara Cress. A 

coerulans Fabr. A 

intricata Brull^. A 

parvula Fabr. A B 

perpulchra Cress. A 

texana Gribodo. B 

venusta Cress. A 

verticalis Patton. A 

FORMICIDAE. 

Camptonotus herculaneus Lin. A 
V. pennsylvanica DeG. B 

Formica spp. A B 

Ltasius alien us Forst. B 

spp. A B 

Tapinoma sp. A 

PONERIDAE. 

Ponera sp. 
Amblypone sp. 

MYRMICIDAE. 

Echiton sp. (Labidius). A 
Pogonomyrmex occidentalis Cress. A 

Myrmica sp. A 

MoDomorium sp. A 

Pheidole sp. A 



Mjrrmecina sp. 
Cremastogaster sp. 



A 

A 



MUTILLIDJG. 



Mutilla hexagona Say. Cragin A 

ornativentris Cress. A 

sayi Blake. A 

scrupea Say. A 

oajaca. A 

Sphaerophthalmaasopus Cress. A 

aureola Cress. Crag. 

auripilis Blake. A 

balteola Blake. A 

bioculata Cress. A 

californica Rad. A 

canadensis Blake. A 

caneo Blake. A 

castor Blake. 

Cresson*s List 

con tu max Cress. A 

fenestrata St. Farg. 
Cragin A B 

ferrugata Fabr. A B 

f ulvohirta Cress. A 

hector Blake. 

Cresson's List A 

luteola Blake. 

Cres8on*s List 

marpesia Blake. 

Cres6on*s List 

monticola Cress. A 

mutata Blake. A 

occidentalis Linn. 

Cragin A B 

propinqua Cress. A 

pygmaea Blake. A 

4-guttata Say. 

Cragin A 

scaevola Blake. A B 

simillima Smith. 

Cragin A B 

vesta Cress. A 

Photopsis hyalina Blake. A 

pallida Blake. A 

tapajos Blake. Cragin A 

unicolor Cress. Cragin 

Myrmosa unicolor Say. A 

SCOLIIDAE. 

Tiphia inornata Say. Patt., Crag. A B 

Paratiphia albilabris Spin. Patton 

Myzine confluens Cress. A 

interrupta Say. Patton A 

sexcincta Fab. Patt..Crag.A B 
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Scolia bicincta Fab. 


AB 


lecontei Crees. 


Patton 


Elis octomaculata Say. 


Patton 


plumipes Drury. 


Cragin A 


xantiana Sauss. 


A 


atrata. 


A 


4-Dotata Fabr. 


B 


8APYOIDAE. 




Sapyga 2 spp. 


B 


POMPILIDAE. 





Pompilus aethiops Cress. Cragin A B 

atrox Dab lb. Cragin A B 

biguttatus Fabr. A 

cyliDdricus Cress. A B 

ferrugineus Say. A 

humilis Cress. A 

hyacinthinus Cress. A 

ichneumoniformis Patton. 

Patton 

ingenuus Cress. A 

interruptus Say» A 

marginatus Say. A 

maurus Cress. B 

philadelphicus St. Farg. A B 

subviolaceus Cress. A 

tenebrosus Cress. A 

tropicus Lin. Cragin A B 

willistoni Patton. Patton 

Priocnemis conicus Say. A 

f ulvicornis Cress. Cra. A B 

A 

A 

A 

A 

A 

A 

A 

A 

Patton 

A 

A 

Patton 

Patton 

A 

A 

A 

Patton A 



nigripes Cress, 
nothus Cress, 
terminatus Say. 
unifasciatus Say. 
Agenia architecta Say. 
calcarata Cress, 
iridipennis Cress, 
mellipes Say. 
Planiceps concolor Smith. 
Aporus fasciatus Smith. 
Ceropales bipunctata Say. 

brevicornis Patton. 
elegans Cress, 
fulvipes Cress, 
longipes Smith, 
nigripes Cress, 
texana Cress. 
Pepsis formosa Say. Patt., Crag. A 
marginata Beauv. B 



SPHECIDJE. 

Ammophila aberti Hald. Patton 

intercepta St. Farg. 

Patton, Cragin A B 

pictipennis Walsh. A B 

procera King. Patton 

Pelopoeus cementarius Drury. 

Cragin A B 

Chalybion caeruleum Lin. Crag. A B 

Chlorion caeruleum Drury. Crag. A B 

Isodontia philadelphica St. Farg. A 

Sphex ichneumonea Lin. 

Patton, Cragin A B 

pen nsy Ivan ica Lin. Cragin A 

Harpactopus rufiventrie Cress. 

Patton, Cragin A 

Priononyx atrata St. Farg. 

Patton, Cragin A B 

LARRIDAE. 

Astata bicolor Say. A 

unicolor Say. * A 

Lysoda triloba Say. A 

Larra aethiops Cress. Patton 

argentea Beauv. A B 

divisa Patton. Patton 

quebecensis Prov. B 

Tachytes abdominalis Say. A 

caelebs Patton. Patton 

distinctus Smith. A 

elongatus Cress. A 

pepticus Say. A 

rufofasciatus Cress. A 

texanus Cress. Patton 

validus Cress. A 

minimus. A 

BBMBECIDAB. 

Sphecius speciosus Drury. A B 

Megastizus brevipennis Walsh. 

Creeson's List, Cragin A 

Stizus unicinctus Say. Patton A 

Microbembex monodonta Say. Patton 

Molendula emarginata Cress. Patton A 

speciosa Cress. Patton 

ventralis Say. Patton A 

signata. A 



NYSSONIDAE. 



Gk)rytes sp. 

Hoplisus rufoluteus Pack. 

Euspongus bipunctatus Say. 



AB 

A 

AB 
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AlysoD melleus Say. A 

oppositus Say. A 

Paranysson tezanus Cress. A 

NyssoD aurinotus Say. A 

opulentus Garts. A 

PHILANTHIDAE. 

Philanthus albifrons Cress. A 

gloriosus Cress. A 

inversus Patton. Patton 

puDctatus Say. A 

scutellaris Cress. A 

ventilabris Fabr. A 

var. frontalis Cress. A 

Eucerceris canaliculatus Say. Patton 

laticeps Cress. Patton 

rubripes Cress. Cress. List 

superbus Cress. Patton 

unicornis Patton. Patton 

zonatus Say. A 

Cerceris bicornuta Guer. A 

blakei Cress. A 

clypeata Dahlb. A 

compar Cress. Cresson's List 

deserta Say. A 

finitima Cress. A 

fulvipes Cress. Patton 

fumipennis Say. 

B Greenwood Co. A 

kennicottii Cress. A 

occipitomaculata Pack. 

Cresson's List 

rufinoda Cress. A 

sexta Say. Patton 

venator Cress. 

B Greenwood Co. A 

peckhami Ashm. 

B Greenwood Co. 

MIMESIDAE. 

^imesa tibialis Cress. A 

Psen sp. A 

PEMPHREDONIDAB. 

Cemonus inornatus Say. A B 

Passaloecus annulatus Say. A 

Diodontus americanus Pack. A 

CBABRONIDAE. 

Try poxy Ion clavatum Say. A B 

excavatum Smith. B 

frigidum Smith. A 

politum Say. A B 

rubrocinctum Pack. A B 

texense Sauss. A 

—14 



Trypoxylon albopilosum Foxt B 

Crabro chrysarginus St. Farg. B 

interruptus St. Farg. A B 

nigrifrons Cress. B 

6-maculatus Say. B 

stirpicola Pack. A B 

colon Cress. B 

Thyreopus sp. A 

Anacrabro ocellatus Pack. A 

Oxybelus emarginatus Say. A B 

4-notatus Say. A 



B 
Cragin A 
Patton A 

A 
AB 

A 



EUMENIDAE. 

Zethus sp. 

Eumenes belfragei Cress. 
boUi Cress, 
fraternus Say. 

Monobia quadridens Lin. 

Nortonia symmorpha Sauss. 

Odynerus ifeinulatus Say. 

Patton, Cragin A B 
anormis Say. A 

arvensis Sauss. Cragin A B 
cultus Cress. B 

dorsalis Fab. Cragin A B 
evectus Cress. Cragin 

foraminatus Sauss. A 

hidalgi Sauss. Cragin 

mohicanus Sauss. B 

pedestris Sauss. B 

pennsylvtanicus. B 

saecularis Sauss. B 

unifasciatus Sauss. B 

vagus Sauss. Patton 

venustus. B 

Pterochilus5-fasciatusSay. Pat.,Cr. A 

VESPIDAE. 

Polistes annularis Lin. B 

aurifer Sauss. Patton 

bellicosus Cress. B 

canadensis Lin. B 

metric us Say. A 

rubiginosus St. Farg. Cragin 
texanus Cress. Cragin B 

variatus Cress. Pat., Cr. A B 

Vespa germanica Fabr. A 

mac u lata Lin. A B 

occidentalis Cress. A 



ANDRElYIDiE. 

Colletes albescens Cress, 
armata Patton. 
ciliata Patton. 



A 
Patton 
Patton 
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Colletes inaequalifl Say. B 

Prosapis modestus Say. B 

pygmaea Cress. B 

ziziae Robt. (affinis). A 

sp. Dear ziziae Ckll. B 

Sphecodes dichroa Smith. B 

ranunculi Robt. B 

clematidis Robt. B 

mandibularis Cress. B 

Halictus confusus Sm. B 

coriaceus Sm. (subquadra- 

tusSm.) B 

disparalis Cr. B 

fasciatus Nyl. B 

flavipes Fabr. B 

fulvipes Smith. B 

inconspicuus Smith. B 

lerouxii St. Farg. B 

ligatus Say. « B 

var. armaticeps Cr. B 

parallelus Say. B 

pectoralis Smith. B 

stultus Cress. B 

albipennis Robt. B 

forbesii Robt. B 

californicus Ashm. MS. B 

missouriensis Ashm. MS. B 

Augochlora humeralis Patton. Pat. B 

viridula Smith. B 

lucidula Smith. Cragin 

similis Robt. B 

confusaRobt. (purus). A B 

Agapostemon radiatus Say. A B 

texanus Cress. B 
tricolor St. Fg. Crag. A 

viridula Fab. B 

Andrena bipunctata Cress. B 

pulchella Robt. B 

cragini Ckll. n. sp. B 

kansensis Ckll. n. sp. B 

bridwelli Ckll. n. sp. B 

imitatrix Cress. B 

texana Cress. B 

vicina Smith. B 

rugosa Robt. B 

violae Robt. B 

laticeps Prov. B 

forbesii Robt. B 

erythrogaster Ashm. B 

mariae Robt. B 

salieinella Ckll. B 

geranii Robt. B 



Andrena claytoniae Bobt. B 

sayi Robt. B 

Parandrena andrenoides Robt. B 

Protandrena cockerelli Duoniog. B 

( Described from a lioffle male speci- 
men taken in 1894 by the late J. E. Taylor, 
at Topeka. j 

Nomia nortoni Cress. 

Cresson*s List, Patton, Cragin A B 

EuDomia heteropoda Say. A 



APIDAE. 



AB 



Halictodes marginatus Ckll. 

(Formerly Panorgas. This and P. 
halictulus Cress, are sexes of one species. 
— Cockereil.) 

Pseudopanurgusaethiops Cress. Crag. 

(Formerly Calllopsis.— Cockereil.) 

Calliopsis andreniformis Smith. A B 

bridwelli Cockereil n. sp. B 

coloradensia Cress. 

Patton, Cragin 

Perdita sp. A 

Nomada accepta Cress. Cresson^s List ^ 

bisignata Say. B 

gracilis Cress. A 

herligbrodtii Cress. A 

incerta Cress. A 

texana Cress. Patton 

Epeolus lectus Cress. Cresson^s List 

occidentalis Cress. Patton A 

remigatus Fab. A 

bifasciatus Cress. A B 

Melee ta interrupta Cress. Cragiu A 

Bombomelecta thoracica Cress. Patton 

Stelis lateralis Cress. B 

Coelioxys deplanata Cress. A 

8-dentata Say. B 

Osmia albiventris Cress. B 

lignaria Say. A 

simillima Smith. B 

Heriades denticulatum Cress. B 

carinatum Cress. B 

Alcidamea simplex Ckll. ( producta). B 

Monumetha borealis Cress. A 

Anthidium concinnum Cress. A 

interruptum S^y. Cr. List 

maculifrons Smith. A 

Lithurgus compressus Smith. A 

Megachile brevis Say. A B 

deflexa Cress. Cress. List 

fortis Cress. Cress. List A 

latimanus Say. A 

montivaga Cress. A 

perbrevis Cress. A 
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Megachile pruina Smith. A 

relativa Cress. B 

CeratiDa dupla Say. A B 

tejonensis Cress. B 

Melissodes afflicta Cress. A 

agilis Cress. A 

atripes Cress. Cragio 
bimaculata St. Farg. A B 
condigua Cress. Cren. Lost 

coofusa Cress. A 

daponsa Smith. A 
menuacha Cress. Cragio A 

obliqua Say. A B 

perpleza Cress. B 

rustica Say. B 

snowii Cress. A 

Synhalonia frater Cress. B 

albata Cress. Cragin 

Diadasia apacha Ckll. B 
enavata Cress. Cresson's List 

Eutechnia taurea Say. B 



Anthophora abrupta Say. A B 

occidentalis Cress. 

Cragin A 

smithii Cress. Cragio 

walshii Cress. A 

Xylocopa yirginica Drury. A 

Centris lanosa Cress. Cragin 

Apathus variabilis Cress. A B 

Bombus bimaculatus Cress. A 

dubius Cress. Cresson's List 

fervidus Fab. (Apathus 
elatus Fab.) Cragin A 

morrisoni Cress. A 

pennsylvanicus DeG. 

Patton, Cragio A B 
scutellaris Cress. 

Patton, Cragin A B 

separatis Cress. A B 

virginicus Oliv. A B 

Apis mellifica Linn. A B 
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A FIRST list; of THE HYMENOPTEROUS FAMILIES TENTHRE- 

DINIDiG, SIRICID^, CHRYSIDID^, PROCTOTRYPIDiE, 

CYNIPID^, CHALCIDIDiG AND BRACONIDJS 

COLLECTED IN NEW MEXICO. 

BY T. D. A. COCKERELL, MESILLA PARK, V, M. 
Bead (by title) before the Academy December 90, 19BS, 

TENTHREDINIDjE. 

Cimbex americana, Leach. Las Vegas. 

Nematoneura malvacearum, Ckll. Mesilla ; Albuquerque ; Santa F^. Larvae on 

SphsBralcea lobata, Wooton. 
Blennocampa populifoliella, Riley MS., Twos. Mesilla Valley (Townsend ). This 

18 probably identical with the next, in which case it has priority. 
Scolioneura populi, Marlatt. Mesilla Valley. 
Taxonus (Strongylogaster) occidentalis, MacGillivray MS. Ruidoso Creek (E. 

O. Wooton). 
Eriocampoides limacina, Retz. (Eriocampa cera6i,Peck). Sante F^, introduced. 
Allantus occidaneus. Cress. Recorded by Cresson. 
A. depressus, MacGillivray MS. Ruidoso Creek ( E. O. Wooton). 

Prof. C. H. T. Townsend has collected many additional species in the White 
Mountains, N. M.; the collection is as yet only partly worked over, and is not 
here included. 

SIRICIDif:. 

Sirex areola tus, Cresson. Collected by Lewis in northern New Mexico. 
Tremex columba, L. Santa FC% Aug. 10. 

CHRYSIDID.E. 

Notozus versicolor^Nort. Mesilla Valley. 

N. marginatus, Patton, det. Fox. At flowers of Isocoma wrightii, Mesilla Park, 

Sept. 12. 
Omalus corruscans, Nort. Reported by Aaron. 
Holopyga semirufa, Ckll. Mesilla Valley. 

H. ventralis. Say, det. Fox. At flowers of Isocoma wrightii, Mesilla Ptek, 

Sept. 11. 
Hedychrum violaceum, BrulK*. Chaves and El Rito (Townsend). Var. wiltii. 

Cress., Mesilla Valley. 
Chrysis mesillae, Ckll. Mesilla Valley. 
C cserulans, Fab., var., det. Ashm. Mesilla, June. 
C. perpulchra, Cr., det. Ashm. Mesilla, July 21. 
C. pacifica. Say. Mesilla Valley (R. R. Larkin). 
C. bigelovise, Ckll. Mesilla Valley. 
C. parvula. Fab., det. Ashm. Mesilla, June 6. 
C. texana, Gribodo, det. Fox. At flowers of Isocoma wrightii, Mesilla Park, 

Sept. 11. 
Parnopes festivus, Ckll. Mesilla Valley. 

PROCTOTRYPID.«. 

Pristocera armifera. Say. Mesilla, June 21. Male, det. Ashm. 

Goniozus platynotse, Ashm. Mesilla Valley. 

G. cellularis. Say, det. Ashm. Mesilla Park, June 24; also April 16, swept from 

Sophia halictorum. 
Isobrachium rufiventre, Ashm. Las Cruces, June 4. 
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Triseolcue euechiBti, Aehm., det. Aebm, Mesilln, under bark of apple tree, 

Nov. 11. 
Hadronotug" moHillai, Ckil, Mesilla Valley. 
laostaBiuB occideDlalia, .\Bhm. MS. has Crueea, June. 
Acerota cecidomyiit , Ashm. Las Cruces, June i. 
PlatygaBt«r obscuripencie, Asbm. Mesilla Valley iTownsead), 
Polygnotua atrlplicis, Aahm., det. Ashm. Meailla Park, bred from galls ot Lasi- 

optera williBtaoi, Ckll. 
Oiapria califoroica, Asbm., det. Aabm. Santa Ff, July 5. 

AndricuB howertoDJ, Bass., A. recticulatua, Bass., and A. ruginosus, Baas.; col- 
lected by Howerton. 

A- trequens, Gillette, det, Gillette. Pinos Alloa. 

HoIaspiB maeulipenniB, Gill. Commoa in the Organ Mts. ; tbe lirst apedmens 
teere collected b; R. R. Larkin. 

Drjophanta emoryi, Asbm. Silver City (Rueby). 

Neuroterus boivertoni, Bass. Recorded by Basaett in IB90. 

Synergvs mexicana, Gill. Meailla Valley. 

Allotria braesicm, Ashm., det. Gillette. ComaiOD on cabbage; Mesilla Park. 

Anachoris lamyi, Aebm. (mexicana, Ashm.) Santa Fi'. The name mexicaaa Is 
preoccupied ; ao I aaked Mr. Asbmead to aubBtitute lamyi, after Archbishop 
Lamy, in wboae garden it was found. Ue kindly agreed to thia. 

Psilodora impatteus, Say. Common in the Mesilla Valley; also at Santa Ff. 

P. erytbropa, Asbm., det. Ashm. Mesilla, May 1. 

Hesaplaata zigzag, Riley, det. Ashm. Mesilla, May, on Sambi 

Figitides atricornia, Asbm. Santa FO. 

F. quiuquolineatus, Say. 

CBALcinm*. 
I, Cress., det. Asbm. Las Cruces, .-^ug. 2J, < 



Santa FS, bred tcom Philampelui 

1 U. S. Nafl Museum 



tJpilochalcis di 

denaia a 
8. bioculata, Creee,. det. Howi 

grape. 
S. mesill»f. Ckll. MesJIla Valley. Tbe type is 
Bmicra torvina. Cress. Mesilla, June. 
CbalciB flavipea, Fb. (ovata, Say], Meailla Valley, c 
Phaagacophora sulcata, Weatw., det. Riley. Mesilla Park, on Heliantbua, Sept. 

8,1893. 
Acantbochalcia nigricans, Cam. Meailla Park. 

Stoniatocera rubra, Aabm. Mesilla Park, on Melianthua, Sept. 8, 1893. 
Podagrion mantis, Aehm., det. .\ahm. Mesilla; paraeitic on Stagmomantis. 
Oraaema roexicana, Asbm. MB. S. .Augustine Ranch, Organ Mte., Aug. 39. 
O. viridiB. Ashm. Albuiiuerque. 
PerilampDB platygaster, Say, det. Ashm. Mesilla Park, Sept. 12, on Isocoma 

Iwrightii. 
P. fulvicorniB, Aahm. Mesilla Valley : Las Cruces, 
P. hyalinus. Bay. det. Aahm. Meeilla Park, May 8 
Elatus sisymbrii, .Ashm. MeBilla Valley. 
Eurytoma bigeloviip. Ashm. Mesilla Park. Sept.. 
E. studiosa, Bay, det. Dept. .Agrii;. Paraje ; bred ii 
ephedrte. Ckil. 
Systole minuta, Aebm. Las Cruces, June; num 
BruchopbaguB tunebris, Howard. Organ Mts. 



jne, on a sunflower leaf. 
n foliage of poplar. 



D leocoma wrigbtii. 
n April from gall of Laaiopter 



eroue on green fruits of parsnip. 
lE.O,^Nwl^.oaV 



I b«re fouod 

,, Ckll., and be- 
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, Aabm. Las Cruces. (Towosend). 
MoQodontomerQa monlivagus, Ashm. Meaiila Valley. 

it on a wall coDtaiuin); many Deals of Fodaliriui 

tieve it in parasitic on that bee. 
IWymua cyaoeogaster, Aahm., det. Ashin. Meaiila Park. Sept. 11, 

wrightii. 
T. rudbeekia). Ashai, Meaiila, June. 

Syotomaspie brachyura, Aahm. MS. Santa Ff, on cberry tree. Jun 
MegaatiginuB nigrovariegatua. Ashin. Santa Fi?. 
Eupetmua quercua, Aahm. Santa FC. 

£. cyaueiceps, Ashm. Meaiila Park, Sept., on laocoma wrigbtii. 
E. larren:, Aahm. MS. Meaiila Valley, on Larrea. 
Apbycue ceroplaatis, Howard. Medlla Valley (Ckll.)i Silver City (Ruaby 1879). 

Bred from Ceroplaatea itregularia, Ckll. 
A. texanuB, Howard. Mesa E. of Las Crucea, bred from Dactylopius gutiem- 

zia^, Ckll., on Gutierrezia lucida, Greene. 
A. cockerelli, Howard, hua Crucee: bred from Lecanium. 
A. howardi, Ckll. Meaiila Park ; bred from Eriocot-cus tinaleyi, Ckll. 
Ageniaspia fuacipetioia, Aabtn. MS. Meaiila Valley, on Larrea. 
A. morio, .Aahm. MS. MesiUa Valley, od Larrea. 
Blaatotbrix longipennis, Howard. LaaCrucea, bred from Lecaniumrobioi 

E(i(;yrtue aphalane, Howard MS. Meaiila Park, bred trom Aphalard aai 

Bchwari; MS,, or So^-da. 

laodromua secuodua, Howard MS. Las Crucea; bred for Chrysopa. 

Dinocarsia argenteue, Aahm. MS. MeetUa Park, campus of A. & ii. Coll 

Both r loth lira I peculiaris, Howard. Santa Fe, bred from syrphid on hop. 

ti. nigripea. Howard. Meaiila Valley. 

Chryaopophagua bankai, Howard. Meaiila Valley, June, 

Ectroma americaiium, Howard. Meaiila Valley. June. 

PCeroptrii flavlmedia, Howard. Drgan Mts. 

Proepalta auraniii, Hownnl. Mesilla Park: bred from Mytilaapia concolor, Ckll. 

CuccophagUE flavoacutellum, Asbni. Greeobouae of Esper. Sta,, Mesilla Park. 

O. lecanii. Fitch. Organ Mis; bred from Pulvinaria marmorata, Ckll, 

Tridymua cinetipee, Aahm. MS. Santa Fe, August 8. 

laocratua vulgaris. Walk., det. Howard. Meaiila Park, August 16; bred from 

Aphia braasicie oq cabbage. 
Halticoptera drypatu;, .^shm., det. A^m. Mesilla Park, April 

balictoruiu. 
Euchry«a byallnipennis, Asbm. det. Aahm. Meaiila Park. 
Amblymerua annulipea, Aahm. MS. Las Crucoa, June 4. 
Pteromalus puparuiu, L., det. Aehm. Mesilla Valley, August 8, 1 
CatolaccuB incertus, Ashm. Memlla, June. 
C. anthonoioi. Aahm, Las Cruces, June 4. 
C. varicoior, Asbm. MS. S. AuguatiDe Ranch, August 39 : enlarged (rom a h 

of Chilopeia. 
C. aingularis, Ashm. MS. Santa Fe, end of July. 
Meraporus arixoceDsis, Aabm., det. Aehm. Saota Fi^, Aug. 22; pantsite at E 

cfauB on Glycyrrblza lepidota. 
M. calandrw, Howard, det. Howard. Meaiila, Sept 
Pachyneuroo texanus, Aabiu. MS. Santa F<;. Aug. 8. As the nama iadici 

tiii^ also occurs in Texaa (Ashaiead litt.j. 
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EuplectruB comstooki, Howard, det. Honard. MesilU Park, Aug., 18S3; reared 
from lepidopterous larva on cultivat«d beaii. 

Solenotus melallicus, Ashm. MS. Lao Cruces, June i. 

Cbrysocbaris vagana, Ashm. MS. Las Crucee, June. 

Holcopelte producta, .^shm. Mesilln Valley iTowDRendi, 

EnUdon bigeloviie, Ashm. Aahmead, Tr. Am. Ent. Soc, 1894, ^vf-s the locality 
as Laa CruL-es. Tbis is an error; the insect vas bred from Eurosta bigela- 
viK, Ckll.. L-ollected aa statsd by Townaend in Canad. Entom., 1893, p. 48. 

Aproctocetus americaous, Asbm. Lm Crucee, June. 

NoTC-I «ni lake Uii« upportDDit7 to rsoard Ssmioullu^ clHiocamiw, Flush, dec. Ashm., 

rn>iu El Paso, T«I., Juli M, IIWE). 



Meailla Park, April H 



□ Bophia 



D Sophia ha- 



D Sophia halictoru 
a Iflocoma wrigbtii. 



I, April 1 






Vipio uniformis, Creis. (Bracon), det. Aehui 

balictorum. 
Bracon rufovariegatua, Prov., det. .^ehm. MeeiUa Park, April IS, o 

liotoruin. 
B. nuperus, Crees., det. Aahm. Mesilla Park, April IS, c 
B. polituB. ProT.. det. ABhm. Meailla Parkf Sept. 12. t 

B. dituidiatus, Adhrn. MS. Santa F(, Aug. 1. 
~ neomeiicanus, Aahm. MS. Mesilla, end of August. 
U. trifolii, Aebm., det. Ashm. Mesilla, end of August. 

lo'vithorax, Ashm., det, Aahm. Santa F^, July 9. 
Habrobracun oiger, Aabm. MS. Los Cruces, at flowers of plum 
TropidobracoD mexicanus, Ashm. MS. Saota Ff, June 32. 
X>oryeleB radiatue, Cress., det. .\shni, Santa ¥<■, Aug, 1. 
Ithogas atrieornis. Cress., det. Dept. Agr. Las Crucea, Aug. i 

Dolophanis, Ashm.. det. Ashm. Las Crucea. 
K. cockereili, Ashm. MS. Mesilla, July and Aug. 2. Type in V. S. Nat'l Mua. 
',. nigricepa, Ashm., det. Ashm, Meailla. June 24. 
',. atigmator, Say. [Bracon. | Meailla. June. 

i. lectus. Cress., det. .^abm. Bred from a larva oa potato (Solanuiu) seot from 
GeorgetowD byO. W. Anthony. The larva had a shiny, pale oi;hreoua head; 
body with black warts. 
2. interroedius, Cressi. det. Ashm, Mesilla, at light, May 2. 
Chelonus texanuB, Cress., det. .\shm. Mesilla Parh. at flonrera of plum, April 0. 
cautus, Cress., det. Asbm. Meailla Park, April 12. on So|)hia balictorum. 

C. elecCua, Cress., det. Aabm. Mesilla Park, Sept. 12, od laocomawrigbtii; Me- 
silla, June 34. 

raesille, Asbm. MS. Mesilla, June 24. 

C. Iffirifrona. Cress. Las Cruces, June. 

C. sericeUB. Say, Continental Divide, Tenaja ( Towcsend t. 

C. fllicorois. Cam. Recorded \a Cresson'a Catalogue of Hymenoptera. 

Apanteles neomexicaaua, Ashm. MS. Mesilla, end of August, 

A. theclte, Riley, det. .'Vshm. Meailla. June, reared from a Lyctenld larva. 

A. hyptaaotrin^, Biley, det. Ashm, Mesilla, Sept., parasitic In great numbt>ra on 
Hypbantria cunea on Populus fremontii. It was observed to attack imma- 
ture larvs. 

Urogaster carpatus. Say (Apanteles), det. Asbm. Meailla, end of October. 

Protapanteles monticola, .\shm., det. Asbm. Mesilla, May, on Sambucus mex- 

Uicroplitis ceratominie. Riley. Meailla Valley. 

H. mameatrie. Weed. Laa Crucea, June 4. 

U. Digripennla, .\shm., det. Asbm. Lone Mountain. Ju\f% 
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Microdus (ulves;:oti3. Cress., det. Ashm. Mesilla V&Uey: Santa F4. 

M. difiaue. Cresa., det. Ashm. Meailla Park, April 16, on foiiageot Populus 

Orgilus HavicepB, Aehm. MS. Mesilla, June 24. 

Cremnops vulgaris. Cresaoo. Santa F( -. Miisilla Valley ; SaD Augustine Ranch. 

Agathie tibiator, Prov., det. .^ghin. Meeilla Park, Sept, IS, on Isocoma wrigblii, 

Agathirsia Deomexicana, Aahm. MS. Meeilla, Aug. 2G, hovering over Sphiej 

lobala, Wooton. 
Meteorus politus, Prov.. (let. Howard. Lae Cruces, id wioter. 
M. agrotidiR, Asbm. MS. Itypo from CaliforDia). Manilla, JuDe G, at light. 
M, indftgator, Riley, det. .\shra. Santa Ff, Aug. 1. 
M. vulgaris, CresB,, det. Ashm. Mesilla. May; Santa Ff, Sept., bred I 

Halisidota maculat^i cocoons, 
M. commuoia, Cresa., det. Aahm. Mesilla, April 22, at light. 
AepidogODUS (Diosplluai alfairie, Ashm. MS, Mesilla. eud of August: 

Crucea, September. 
Opius nanellus, Ashm,, det. Ashm. Las Crucea. August. 
Pbiedrotoma sanguinea, Ashm., det. Ashm. Mesilla : reared from fruit of Qt 

Qum e I aeagni folium. 
Nosopiea palita, Ashm. MS. Lae Cruces. June 4. 
Lysiphlebus cragrostapbidia. Asbm. Mesilla Park, on Meliaoihus, Sept. S. !■ 
Lipoteiis rapee, Curtis, det. Asbm. Santa F(\ July lU. 

In addition, the following genera have been taken in New Mexico, but then 
cies have not yet been identified, and are doubtleas mostly undescribed : 
Iphiaulax, Scelio, Inostemma, Teleuomua, Caloteleia, lAbetj, Mesitius. TetrS 
chus, Metopon. Liotboraji, Metapachls, Decatoma, Trigonura, Leucc 
Ceroptrea, Soienaspis, Ptenus, 



SOME NOTES ON THE BIRDS OF SOUTHERN KANSAS. 
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The writer hss observed a rapid decrease in bird life in soulhera Km 
Both migratory and summer-resident species, particularly those uaed for foo 
are included in this statement, the most noted exceptions being blackbirds and 
orioles. 

At the time of the early settlement of south-central Kansas the great abun- 
dance of bird life was a noted feature of the landscape, especially in springtime. 
Several varieties very numerous in tbeir northward journey were never seen oa 
the return trip. Such was the case with the Eskimo curlew, of which millioDs 
passed uorthwaid to their nesting grounds, while none ever returned this way- 
The first birds t•^ appear in the spring were ducks, canvasbacks aud redheads 
coming with the first thaw in February. A little later came gray geese and other 
ducks; and when the grass bad started white geeee came in great cumbers, a 
sign that spring would stay. Beautiful white swans also came our way, io both 
the spring and fall migrations. Then the family of Anatidn 
that they destroyed whole fields of wheat, and parties of hi 



vagoD load in a day, n 
Prairie-heoa, quite 
increased for a few years, 
hunters. They are oc 
prairie- chic kens and qi 



•uld kill a 



vthej 



rely si 



before the settlement of the country, rapidly 

itil the building of railroads brought the market 

almost exterminated, A migratory movement of botli 

noticed. 
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Wild turkeys, once abundant in the state, are now entirely exterminated. 
They wandered from place to place through a wide range of country, but were 
not migratory. Eskimo curlews have not been seen for several years. 

Some of our smaller birds are increasing in numbers. Orioles have increased 
to such numbers that they are a serious nuisance in vineyards and orchards, 
driving their sharp bills into every ripe apple, peach, or grape that they see. The 
owner of one vineyard bought «H000 loaded shells at one time, and employed two 
men constantly to shoot birds. Another used thirty pounds of No. 10 shot in one 
day, and claimed to have killed bushels of orioles. Others kill many of them by 
placing poisoned water in their vineyards. 

Orioles build their hanging nests in the swaying branches of the numerous 
Cottonwood groves. They commence drifting southward during the latter half 
of August, stopping at every orchard or vineyard. By the middle of September 
all have gone south — perhaps to Central America. 

For many years I have observed that a number of our migratory birds follow 
the direction of the Arkansas valley and river, going northwest in the spring and 
returning southeast in the fall. Crows in great numbers ascend the course of the 
river in the spring, feeding along the fields as they go, and return late in the falU 
gleaning as they leisurely journey. They winter in the country of the black-jack 
acorns. Who knows where they nest ? 

Blue jays go southeast about the middle of September in long, straggling 
flocks. Hawks have their day about the 25th of October, vast numbers passing 
over in the course of two or three days. They sail slowly along without any at> 
tempt at order, and evidently come from great distances, since so many of them 
alight on trees and fences to rest. Of late years wild geese remain at the north 
until a severe ** norther" drives them south en m^tsse in a single night. 

Pelicans are the last of the large migrating birds to migrate. They go north 
about the middle of May, moving along like an army. I have seen three divisions 
of about 500 each, ^breast and in almost perfect line, about 100 yards apart. 

It would be interesting to follow our birds to their winter homes, along the 
Gulf coast, the West Indies, or in Central and South America. In the course of 
a winter trip to Galveston I saw immense flocks of blackbirds in the timber a 
hundred miles from the Gulf; but I saw no other land "birds except an occasional 
robin on Galveston island. Texas is as barren of bird life in winter as is Kansas. 
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A LIST OF BIRDS COLLECTED BY COL. N. S. GOBS IN MEXICO 
AND CENTRAL AMERICA. 



.fl.vrz, hamhattah. 



e Aoadeii 



Oclober 21, ISn. 



CoIoDel Gos9 made several trips to Mexico and Ceotral America in search ol 
birds. This was in pursuance of bia ambition to have hie collectioa contaio rpp- 
resentatives of every species of North American birds. In December, 1882, bp 
visited Guatemala, and remained in that country for two or three months. Hf 
entered tbe state from the southern coast, at San Jnef, and collected mostly near 
that town and at Palin, Naranjo, and AmatiClan. 

Id November and December, 1SS3, he visited Mexico, collecting mainly at 
Lerdo ami Florido. He alrw visited Lower California during the following sprinR. 

In December, 1885, he again visited Guatemala, landing at Santa Toma«, tin 
the northeast coaet, and collecting for several weeks on tbe Chocan river at 
Puerto Barrios and at Santa Tomas. In February, 1886, he made his way norlh- 
ward (o Belize, in British Hundurne, aad spent a short time collecting in that 
vicinity. 

In tbe early months of 1887, Colonel Gobs made a second trip to the Gulf of 
Honduras, staying for a short time at Puerto Cortez, and collecting mostly at 
Chaloma, in Spanish Honduras. He then again made his way westward to Brit- 
ish Honduras in February, when he collected at Cayo. From this point, guideil 
by Indians, he made a abort but laborious trip into the mountains of Guatemala 
to Vaxa, where he secured the pair of ocellated turkeys which he prizfd to 
highly. 

In November, 1887, be visited Mexico, on tbe west coast, collecting at Allnta, 
LirooDcito, RtDconada, Culiacan, La Paz, aod at San Pedro Martir island, in th« 
Gulf of California. He extended bin stay well Into the (ollowing March. On this 
trip he succeeded in captnring two apparently new species of boobies : Siiln 
brew.steri and Sula gossii. (The latter was later shown to be identical with Sula 
nebouxii Milne-Edwards.) 

Id January, 18S9, another visit to Mexico was extended into the southern part. 
He collected mainly at Coatepec. It was on bis return from this trip, while in 
the City of Mexico, that tbe colonel was robbed of his collecting gun and the 
valuable notes which he bad made. 

His last southern trip was made in Deceml>er, 18S9, and lasted for a 
weeks. He visited Granada and Los Sabalos, In Nicaragua, and tbe Ban Ju 
valley, in northern Costa Rica. 

A detailed list of the species secured, with localities, follows: 

1. Tlnamus robustus Bel. and Salv. Male and female. Santa Tomas, Gna^ 

2. Crypturus aallaeii Bonap. 1 male. Naranjo, Guat. 
.S. Crypturus sallaeii Inob.i 1 male. Coatepec, Mei. 

4. Phaeton althereus Linn. S males, 1 female. San Pedro Martir Isle, GulP 

of Cal. 

5. Sula nebouiii Milne-Edwarda. Male and female, and 3 egga. San Pedn:? 

Martir Isle. Gulf of Cal. 
C Sula sula iLinn.) Male and female. Belize, Br. Hood. 
7. Sula brewsteri Goss, Male and female. San Pedro Martir Isle, Gulf olOal- 
H. Phalacrocorax pencillatus Brandt. 4 specimens. La Paz, liower Cal. 
9. Fregata aquila (Linn.i 1 male, 2 females. Belize, fir. Hond. 
10. Carina moachala (Linn.) 1 female. Naranjo, Guat.' 



1 



Lod LimoDCito, Max. 
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ileliornie fulica Bodd. 2 males. Puerto Barrios. Guat., and Lob Idabaloa, 

Nic. 
, Ajajn ajaja ILiaa.) 3 specimens. San Jose, Guat. 
. Guara atba LJdd. Male and female. San Jose. Guat. 
. Eurypjga major Hart). 1 male. Sanla Tomas, Guat. 

, Cocblearius zelidooi Ridgw. Pair. San Jose, Guat. J 

. Ardea ca'rutea Lima. 2 males, Rao Jose, Guat. U 

. .\rdea vireaceDS (razeri Hrewat. Pair. La Paz. Lower Cal. ^ 

. Aramua giRADteuB < Bouap.) 1 female. Belize, Br. Hond. 
, Rallus beldiugi Ridgw. Pair. La Phz, Lower Cal. 
, Arimidis albivcDtrie. 1 male, San Joee, Guat. 

, Porzana leucogastra Bidgw. 1 male. Sao Juan Valley, Costa Rica, 
. Jacaoa apinosa iLinu.) ^ EijedmeOB. Belize, Br. UoDd,,aDd Cbabma, Sp. 

Hond. 
. Colinus peutoralis. Pair, Coatepec, Mex, 
, Callipepla elegacK bensoui Ridgw, Pair. Culiacau 
, Meleagria ocellattt. Pair. Yaxa, Guat., Mar, 1837, 
, Ortalida leucogastra. Pair. Nnranjo, Guat, 
. Ortalia wagleri Gray. 1 female. Limoncito, Mejt. 
, Ortalia velula maccaili Baird. 3 speciaieus. Cbaloma, Sp. Hond., and 

Rinconada, Mex. 
. Penelope cristata I Linn.) Pair. Naranjo and Santa Tomas, Guat, 
. Crai globicera Linn. Pair. Naraojo and Santa Tomae, Guat, 
. Columba ruSna iTemm.i 1 male. Ban Juan V'alley, Costa Rica. 
. Columba flavirostris Wagl. Pair. Naranjo, Guat. 
, Zenaidura macroura (Linn. I 1 male, San Pedro Martir lele. 
. Leptoptila albifrons ( Bonap. ) Pair, Amatitlan and San Jose, Guat. 
, Melopelia leucopt«ra (Linn.) Pair. Culiacan, Mex. 
, Columbogallina paeserioa I Linn.) Pair. Amatitlac, GuaC. 
. Columbogaltina passcrina pallasceos Baird. *2 males. La Paz, Lower Cal. 
. Scardafella iaca (Liens.) Pair. Sac Jose, Giiiit. 
, Geotrygon albifaciee. Pair. Coatepec, Mei. 
. Gypagus papa Linn. 1 female. Naranjo, Guat. 
. Granospiza CKruIesceos nigra (DuBois.) 1 male, Riucocada, Mex. 
. Rupornia criseocauda Ridgw. Pair. Ohocan River, Guat., and Cayo, Br. 

Hood. 
, Spizaetus ornatus |Daud.) 1 male, Cbocau River, Guat. 
. Urbitinga onthracina ( Lifht.i I male. Chaloma, Sp, Hond. 
, Accipiter bicolor Vieill, 1 male. Naranjo, Guat. 
. Asturina plagiata Sehleigel, 3 specimens, Naranjo, Guat. 
. Uerpetotheres cachinnans ILinD.i Pair. Naranjo, Guat. 
. Faico albigularis Daud, Pair. Eequintla aad Santa Tomas, Guat, 
. Falcu richardaoEiii Ridgw. Pair. Lower California, 
. Ibycter americanus I Bodd.j Pair, Naranjo, Guat. 
. FolyborUB eberiway Jacq, 4 specimens. La Paz, Lower Cal, 
. Pulsatrii torquata lDaud,i 1 female, Puerto Barrios, Guat, 

Tirgatum Cass. 1 male. Cayo, Br. Hond. 
. Qlaucidium phalmnoidee I Daud.) 1 male. Naraojo, Guat, 
. Ara macao I Linn.) 3 specimens. Naranjo, Guat. 
. Ara militaris < Lino. I Pair. Limoo^ito. Mex. 
. ConoruB iietzii (Seibl.j 5 aijecimena. Naranjo, Guat., and Limoncito, 

holochlorus. 1 female. Rmconada, Mex. 
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. CoQurua aztec Souancp. Pair. RiDConada, Mei. 

I. CbrfBotie auropalliata (LeBs.i Pair. Naranjo, Guat. 

. Chrj'Botia albirrona (Sparr.) 2 males. N'aranjo, Guat. 

'. Chi^BOtia albifroDa { v&r.) Pair. Chaloma. 5p. Hond. 

. Amazooa oratrii. 1 female. Rincunada, Me\. 

. AmazoDa autumcalis. Pair, Saota Tomas, Guat. 

'. Pionus senilua (Spii.l Pair. Banta Tomaa, Guat, 

■. Caica haimatotia 8c. and Balv. 3 apecimena. Chocao River and f 

Tomaa, Guat.; Cajo, B, Hond. 
. PaittaL-ula cyanopygia Bonanue. Pair. Limoacito, M«x. 
. Pterogloaeua torquatua Gmel. 3 Bp«cimeus. Naranjo, Guat. 
'. Rfaainphastua ariei. Pair. Santa Tomaa, Guat. 
. Aulacorbamphue praasinus Licbt. 3 specimens. Puerto Cortez, Sp. Hon 

and Coatepec, Men. 
. Crotophaga aulciroalria Sn'aina. Pair, Naranjo, Guat. 
. Piaya cayana Lesa. Pair. Naranjo, Guat. 
. Geococcyx affiaia Hartl. 1 female. Auiatltlan, Guat. 
. Bucco dysoai 8i:l. 2 females. Naranjo aod Cbocan River, Guat 
. Galbula melanogcnia Sd. 3 specimens. Cbaloma, Sp. Hood. 
. Trogon puella Gould. 1 male. Coatepec, Mex. 
. Trogon atricollia Vieill, 1 female. San Juan Valley, Costa Rica. 
. Trogon melanocephalua Gould. Pair. Santa Tomaa, Guat., ai 

conada, Mei. 
'. Trogon caligatua Gould. Pair. Naranjo, Guat. 
. Ceryle americana teptenlrioDalisfSharpei. :i apeciuiens. Paliii.SaD J^ 

and AmatillHQ, Guat. 
. Ceryle torquata I Lino.) Pair. Granada, NJc. 
. Ceryle aroazona Lath. 3 males. Naranjo and Cbocan River, Quat. 
. Ceryle supercilioaa (Linn.) Pair. San Jose, Guat. 
. MomotuB lessoni L<esa. 4 specjmenH. Naranjo and Santa Tomas, Guat.( 
. Momotus c»;ru!eiL-eps Gould. 1 female. Kinconada, Mes. 
. Eumomote superciliaris Jard. aud Selby. .3 apecimena. Naranjo, Guat., 

and Granada, Nic. 
. Campephilus guatemaleosis Hartl. 1 male, 3 females. Naranjo, Chaloi 

andSaD Juan Valley. 
. Dryobates scalaris bairdi 8cl. i Bpecino' 
'. Dryobatea acalaris lucaaanus ( Xantus.) 
. Dryobatea acalaris sinaloenais Ridgw. 
. Ceophloeus seapularis |Vig.) Pair. 

Valley. Ooata Rica. 
:. Cbloronerpes cabatti (Afabl.i 1 male. 
. CenturuB santcruzi. Pair. Palin and Maranjo, Guat. 
. Centurus aanticruzl paupera Ridgw. 1 male. Cbaloma, Sp. Hond. 
. Melanerpes formicivorua Sw. 1 male, 1 female. Chaloma, Hood., 

Coatepec, Mex. 
. Melanerpea auritrons bolfmanDi Cab. Pair. Graoada, Nic. 
. Melanerpea uropygialia Baird. Pair. Altata, Mex. 
, Colapt^a chryeoides (Malh.l 1 male. Cullacan. Mex. 
. Celeus caataueus Wagl. 1 femalf . Cbaloma. Sp. Hond. 
. Nyctidromua albicollis merrilli (Senn.) S specimens. Naraujo and i 

Tomas. Guat. 
. Eugenes (uigens Sivaios. 2 males. 1 female. Coatepec, Mex. 
Heliotbris barroti Bourc. \ male. Cas^i Br. Houd. 



Florido, Mex. 
Pair. La Paz, 
1 female. Attata, Mex. 
lanta Tomaa, Guat., and Sao J 

Cayo. Br. Hond. 
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103. Chlorostilboo caoiveti Less. 1 male. Coatepec, Mez. 

10:1. Lampomis prevoeti Less. 2 specimeDS. Isabella, Br. Hond., and Grauada, 
Nic. 

105. Lampomis violacauda. 1 male. Granada, Nic. 

106. Uraoomitra quadricolor. 1 male. Culiacao, Mex. 

107. Uraoomitra cyaoocephala. 3 specimens. Coatepec, Mex. 

108. Agyrtria Candida Bourc. 1 female. Cayo, Br. Hond. 

109. Trochilus alexandri Bourc. 1 female. Culiacan, Mez. 

110. Amazilia cinnamonea Less. 1 male. Granada, Mex. 

111. Amazilia fuscicaudata (Fraser.) Pair. Santa Tomas, Guat. 

112. Floricola constanti Delattrei. 1 female. Amatitlan, Guat. 

113. Floricola delattrei. 1 male. Granada, Nic. 

114. Phsethornus longirostris Less. 2 males. Cayo, Br. Hond. 

115. Sphenoproctus curvipennis Licht. 1 male. Coatepec, Mex. 

116. Campylopterus hemileucurus Licht. 1 female. Coatepec, Mez. 

117. Pbseochroa roberti Salv. 1 male. Cayo, Br. Hond. 

118. Thamnophilus doliatus (Linn.) 3 specimens. Naranjo, Guat., and Gra- 

nada, Nic. 

119. Thamnophilus doliatus var. Memale. Santa Tomas, Guat. 

120. Bamphocaenus rufiventris Bp. 1 female. Cayo, Br. Hond. 

121. Hypocnemus nsevoides Lafr. 1 female. San Juan Valley, Costa Rica. 

122. Pithys bicolor Lawr. 1 female. Chaloma, Sp. Hond. 

123. Formicarius monileger Scl. 1 female. Cayo, Br. Hond. 

124. Drymophila trifasciata Swain. . 3 males, 1 female. Santa Tomas and Las 

Sabalos, Guat. 

125. Xenops genibarbis Lafr. 1 female. Santa Tomas, Guat. 

126. Sclerurus guatemalensis Hartl. 1 female. Chaloma, Sp. Hond. 

127. Synallaxis pudica Scl. 1 male. San Juan Valley, Costa Rica. 

128. Synallaxis erythrothorax Scl. Pair. Naranjo, Guat. 

129. Sittasomus olivaceus. Pair. Naranjo, Guat. 

130. Glyphorhynchus cuneatus Licht. Pair. Coatepec, Mez. 

131. Dendrornis eburneisastris. 1 male, 1 female. Chocan River, Guat., and 

Chaloma, Sp. Hond. 

132. Dendrornis lawrenceii costaricensis Rdgw. 1 male, 1 female. San Juan Val- 

ley, Costa Rica, and Santa Tomas, Guat. 

133. Dendromanes homochrous. 1 male. Naranjo, Guat. 

134. Picolaptes compressus. 1 male. Naranjo, Guat. 

135. Antilophia galeata. Pair. Santa Tomas, Guat. 

136. Chiroziphia linearis Bonap. 3 females. Naranjo, Guat. 

137. Manacus caudei. 2 males, 1 female. Santa Tomas, Guat., and Chaloma, 

Sp. Hond. 

138. Heteropelma versapacis Scl. 1 male. Chaloma, Sp. Hond. 

139. Titrya semifasciata (Spiz.) Pair. Naranjo, Guat. 

140. Hadrostomus aglaiae Lafr. 2 females. Limoncito and Coatepec, Mez. 

141. Hadrostomus albiventris Lawr. 1 male. Naranjo, Guat. 

142. Attila citreopygia Bonap. 1 male, Naranjo, Guat. 

143. Tyrannus melancholicus couchii Baird. 1 male. Palin, Guat. 

144. Tyrannus crassirostris Sw. 1 male. Culiacan, Mez. 

145. Pitangus derbianus (Kaup.) 4 specimens. Amatitlan and Chocan River, 

Guat., and Altata, Mez. 

146. MegarhynchuB pitangua (Linn.) 3 specimens. Naranjo, Guat., and Cha- 

loma, Sp. Hond. 



KANSAS ACADEMY OP SCIENCE. 



. MyiozetetusteseosiBlGiraud.) lepecimens. Palinaud Bantu Tontw.G 
and Sabalos, Ni<;. 

CiiUacan. Mex. 
Pair. Palia aod Naranjo, Guat- 
Eid^w. Pair. Altata. Mex. 
. male. Cajo, Br. Hand. 
Naranjo, Guat. 



. Myiarctaus auttingi Ridgw. 

. Myiarchus lawrenceii (Giraud |. 

. Myiarchua lawrenceii olivaceus 

. Oscogtoma cioereigulare Scl. 

. Todirostrum ciaereum (Linn.) 



. SayorDiB eaya Bonap. 2 malea. Lierdo aod FIoriHo, Mex. 

. Contopus pertinax Cab. 1 tecDate. Lituoacito, Mex. 

. MuBcivora mexicana Scl. 1 mal«. Santa Tomae, Guat. 

>. Myiobius 9ulphiireiprgiu9 Scl. 1 female. Cayo. Br. Hood. 

. PyrocephaluH rubineoa meKicanUB Scl. 4 specimens, Plorido and AM 

Mex. 

. Otocoris alpeatris chrysolmma ( Wagl.) Pair. Florklo, Mex. 

. Cyanocitta Btellari coronata (Sn'ain.) Pair. Coatepec, Mex. 

. Aphalocoma unieolor Du Btia. Pair. Coatepec. Mex. 

. Aphelocoma califomiea hypoleuca Ridgw. Pair. Ia Paz, Jjowfi Cal. 

. Xantboura luxuoea (Lesg.) Pair. Naranjo, Guat.. and Co.il«pec, Met. 

. Xaothoura Inxuoea cyanocapillo Cab. ' Pair. Santa Tomas, Guat. 

. Cyanolyoa beecheyi Vig. Pair. Culiacao. Mex. 

. Cyacotyca rnelanocyana Hartl. 2 upeciineas. Palio and Amatitlan.Gu*** 

. Cyanolyca ornata I«9B. Pair. Coatepec, Mex. 

. PBilorhinoB mario Wagl. Pair. Rinconada. Mei. 

. PBilorbinua mpxicaoua Riipp. Pair. Santa Tomas, Guat. 

. Psi!orhiDU9 cyanogenye Sbarpe. 1 male. Rinconada, Mex. 

. Calotitta calliei Vig. Pair. Ciiliacan, Mex. 

. Caloeitta formoaa Swain. Pair. Naranjo, Guat. 

. Corvus mexicanus Gmel. 1 male. Altata, Mex. 

. Eueoryates waglerl Gray. 1 male. Chocan River, Guat. 

. GymnostiDope tnontezumie Leae. Pair. Saata Tomas, Goat. 

. Cassicultia mel an icterus Bonap. 3 males. Culiacan and Linwodtoad 

■ Caesicus prevosti. 2 males, 1 female. Naranjo and Santa Tomaa, G" 

. Collotbens robuatus Cab. 1 male. Coalepec, Mex. 

. Sturnella magna neglecta {.\ud.) 1 (emale. .\ltata, Mex. 

. Icterus melanocephalua Wagl. Pair. Santa Tomas, Guat 

. Icterus Budibunii Giraud, Pair. Coatepec, Mex. 

. Icterus cucullalua Swains. Pair. Limoncito, Mex. 

. Icterua pectoralia Wagl. 1 male. Palin, Guat. 

. Icterua gularia Wngl. 1 male, .\iaatitlan. Guat. 

. Icterus galaris flammeui. Pair. Riocoaada, Mex. 

. Icterua sclateri Cans. 3 males, 1 (emale. Altata and Culiacan, Mex— 

. Coccotbraustee abeillei Less. 1 male. Coatepec, Mex. 

. Carpodacus mexicanus ruberrimua Bidgw. Pair. La Paa, Lower Cw 

. Spinus psaltria arizon^ (Coues). 1 juv. male. Plorido, Mei. 

. Poocwtes gpamineuB conflnis Baird. 1 male. Florido, Me>x, 

. Spiiolla socialia arizonte Couee. Pair. Florido, Mex. 

. Arremonops chloronota Salv. Pair. Cayo, Br. Hond. 

. Ua^mophila rufescens Sw. 1 female. Coatepec. Mex- 

. Hiemophita ruflcauda Bonap, 1 male, Granada. Nic. 

. Amphispiaa bilineata iCasa.l Pair. Lerdo and Florido, Max. 

. Volitinia spleadene Vieill. 1 male. Naranjo, Guat. 

. Pipilo cblorurus (Towns.) '2 males, 1 female, Florido, Altata, sod L» \ 
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197. Cardinalis cardinalis iffDeus (Baird.) Pair. Limoncito and Altata, Mex. 

198. Pyrrhuloxia sinuata Bonap. Pair. Florido, Mex. 

199. Guiraca cflBru lea (Lion.) 1 juv. male. Amatitlan, Guat. 

200. PheucticuB chrysopeplus Vig. 2 males. Culiacan, Mex. 

201. Paaserina ciris (Lion.) Pair. Naracjo, Guat. 

202. Sporophila moreletti sharpei Lawr. 3 specimens. 

203. Sporophila corvina Scl. 2 males, 1 female. Chocan Riveis Guat., and San 

Juan Valley, Costa Rica. 

204. Euphonia elegantissima Bonap. 1 male. Coatepec, Mex. 

205. Euphonia affinis Less. 1 male. Belize, Br. Hond. 

206. Euphonia hirundinacea Bonap. Pair. Belize, Rinconada, Mex. 

207. Euphonia hirundinacea (Nob.) 1 male. Rinconada, Mex. 

208. Euphonia gouldi Scl. Pair. Santa Tomas, Guat. 

209. Calliste laviniae Casa. 1 male. Santa Tomas, Guat. 

210. Tanagra cana Swain. 1 male. Palin, Guat. 

211. Tanagra abbas Licht. 3 males. Santa Tomas, Cayo, and Coatepec. 

212. Rhamphoccelus passerinii Bonap. 2 males, 2 females. Santa Tomas, Cayo,. 

and Los Sabalos. 

213. Phlogothraupis sanguinolenta Licht. 1 male. Coatepec, Mex. 

214. Piranga erythromeloena Licht. 1 male. Coatepec, Mex. 

215. Phoenicothraupis rubicoides Lafr. Pair. Coatepec, Mex. 

216. Phoenicothraupis fuscicauda Cab. Pair. Naranjo, Guat. 

217. Phoenicothraupis salvini Berl. Pair. Santa Tomas. 

218. Eucometis spodocephala Bonap. 1 male, 1 female. Santa Tomas, Guat.,- 

Granada, Nic. 

219. Arremon aurantrirostris Lafr. Pair. San Juan Valley, Costa Rica. 

220. Saltator atricepe Less. 2 males, 1 female. Cayo, Br. Hond., and Granada, 

Nic. 

221. Saltator grandis Licht. Male and female. Naranjo, Guat., and Cayo, Br.. 

Hond. 

222. Saltator plumbeicepe Lawr. 2 females. Limoncito, Mex. 

223. Pity 1 us poliogaster Du Bus. 1 female. Santa Tomas, Guat. 

224. Cyclorhis flaviventris Lafr. 1 male. Coatepec, Mex. 

225. Capsiempis flavicola Licht. 1 male. San Juan, Costa Rica. 

226. Vireo bellii pusillus (Coues.) 1 female. La Paz, Lower Cal. 

227. Diglossa baritula Wagl. Pair. Coatepec, Mex. 

228. Coereba cyanea(Linn.) 1 female. Naranjo, Guat. 

229. Certhiola mexicana Scl. Pair. Cayo, Br. Hond. 

230. Helmitherus vermiyorus (Gmel.) Pair. Naranjo, Guat. 

231. Dendroica bryanti castaniceps Ridgw. 1 male. San Jose, Guat. 

232. Dendroica maculosa Gmel. 1 male. Cayo, Br. Hond. 

233. SeiuruB noveboracensis notabilis (Grin.) Pair. San Jose and Santa 

Tomas, Guat. 

234. Greothlypis macgillivrayi (Aud.) 1 male. Altata, Mex. 

235. Greothlypis palpebralis Ridgw. 1 male. San Juan Valley, Costa Rica. 

236. Basileuteris delattrei Bonap. 1 male. Near Granada, Nic. 

237. Setophaga miniata (Swains.) 1 male. Coatepec, Mex. 

238. Harporhynchus curvirostris Swains. 1 male. Florido, Mex. 

239. Harporhynchus curyirostris occidentalis Ridgw. Pair. Altata and Culia- 

can, Mex. 

240. Harporhynchus cinereus (Gamb.) 1 male. La Paz, Lower Cal. 

241. Harporhynchus crissalis (Henry.) 1 male. Florido, Mex. 

242. CampylorhynchuB brunnicapillus Lafr. Pair. Florido, Mex. 



KAXSAB ACADBIIT OP STIBKCB. 



St3. CSMpykwhrnefaas affinb XftBtm. Pkk. Ia Pkz. 

StJ. Cuaivlorlirncbo* uoatoa • LeM-i PUr. Rmroaadk, Mei. 

Mr. Caatpjloriijncfanicapiabstiu iLea«-i I^tt. Nafwiio, Goat. 



SH. CMnprlortijnehiMraflDBchAilAfr.j Pair. Binooiiada, Mpx. 

Ml. Cn>lKniBa lawT«fi(»i Iavt. 1 mAle. Sao Jowa Vkltej, Qmu Rka. 

HA. Hetaratfaiiia lencoaticte iCab.) 1 malft. San Joan Vallej, Costa Rica. 
~ Binoooada, 3Cex. 

^ SO. TlujuyhiliH QoataricenmB 3harp«. 1 mal& San Jtmi Valley, Costa Aia. 

C^l. TltrropbiliM plenrostictua Sd. 1 lule. Gisaada. Xic 

S^. TfTotborna maculiapectna IaIt. 1 malo. Nwmajo. Goat. 

353. Anfiparua fiaiicepa iSatMl.i 1 male, 3 femalM. Plorido and Altala. 

351. TardtM aaatmilis Cab. 1 female. Ooatefiec, Mei. 

£5. Mcrala tristia Swaio. I male. Santa Tocnaa, Gnat. 
1 S6. Hentla grayi Bonap. 3 malea, 1 female. Kanajo. Goat.. Co*tepec. M 
Graaada. Nic. 




A REVIEW OF KANSAS ORXITHOLOOy. 



Read brtore the AudHB> October 3. U 



I. Tbe BiU1i<^ra|>bT of Kautum Bird.<t. 

The folkiwiDg list of publications etobraces books and articles contaJDiog refec- 
encea to birds found in th» state and omitbological articlea writteo by Kansas 
aatbors. Bat few refereDcea to fossil farms are incladed. 1 have been uoable 
to find complete files of Forcut and SIrfarn; hence there are probably some 
omissiona of articles from that journal. .\ Dumber of amateur ornitbological 
publications have not been examined fur Kaoaaa materials. With theee excep- 
tioD*. 1 believe that the list is nearly complete. 

The order of arrangement ia chronological, ebowing the gradual development 
of our iccowtege of Kansas biids. Implied references and common Dames which 
do not clearly identify the species are not coneideied as additions to the avifauna 
of tbe state. * 

It is to be regretted that so many of the early explorers of our western couc- 

try touched only on the eastern border of the state, and gave ao meager ao ac- 

I count of our birds. Nebraska and Missouri were much more fortunate in tliis 

respect, Bin ce the Missouri and tbe Platte rivers became a sort of highvray for 

I «iploriDg expeditions and travelera. 

The work of compiling the bibliographical references was made more difBcull 
because of the scarcity of materials in our various Kansas libraries to which I 
might refer. The libraries of the Academy of Science, the State Et8b»icaJ Soci- 
ety, the .-Xgriculturai College and the State Library were freely coneulted, and I 
had advice and assistance from Dr. Elliott Coues, of Washington, D. C., and Dr. 
J. \. -Mien, of New York. 

lUtlO. PiKK, Majoh Z. M. An Accountof an Expedition to the Sources of the 
MiHsissippi and through the western parts of Louisiana, to the Sources of the 
Arkanaaw, Kansas, La Platte and Pierre Jaune rivers: performed by order of 
the government of the United States during the years 18(6, 180G, and ISOT. And 
a tour through the interior parts of New Spain, when conducted through theat 
proriDcea by order of the captain-general, in the year 1807. By Major Z.^^H 
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liluatrated hy niiipa and charts. Philadelphia; Published by C. & A. 
Conrad i!e Co., No. 30 Cbeatnut street; Somervell & Conrad, Petereburg; Bod- 
!!;onrad it Co., Norfolk, and Fieldiog: Lucas, jr., Baltimore. John BinuH. 
printer, ISIO. Oop vol., Sro. Standard edition, Ito, London, 1811. French 
edition, 2 vols., Bvo, PariH, 1812. 

Pike entered Kansas in 1806. No ornithological recordg of his trip were made, 
>. •xcepl that his huntera brought in turkeys taken in different parte of the state. 
This is the first published mention I could find of Meleagria gallopavo for Kansas. 

1811. Lewis, M., and Cl.\rkk,W. Hi.story of tbe Expedition under command of 
Captains Lewis and Clarke to the Sources of tbe Missouri, thence aarosa the Rocky 
lUDtaina and down tbe river Columbia to the Pacific ocean. Performed dur- 
ing the years 1804-5-C. By order of the government cf the United States. Pre- 
pared for the press by Paul Allen, Eequire. In two volumes. Vol. I III.] 
' Philadelphia: Published by Bradford and Inakeep; and Abin. H. Inekeep. New 
York. J. Maxwell, printer. 181i. Two vols., 8vo, Vol, I. pp. l-xxviii, 1^470. 
Maps. Vol. II, pp. i-ix, I-jM. Maps. From vol. II, chapter 7, "' A general de- 
ncriptionof the beasts, birds, plants, etc., found by the party on this expedition," 
pp. 148-201. 

Doctor Coues says that this is tbe first edition of the authentic narrative. A 
quarto edilino in one volume appeared in Ixindon in 1S14, and a three'Volume 
edition in X815. A Dutch edition in three Svo volumes appeared in Dordrecht in 
181(j, and a Dublin edition in two volumes in 1817. 

Tbe party touched Kansas only on the voyage up tbe Missouri river. The 
wild turkey and whlppoorwill aru mentioned as found in Kansas. Antrostomus 
Tociferus first recorded. Goslings are mentioned as occurring on the Missouri 
near tbe point where 8l. Joseph is now located. Probably the young of the 
Canada goose. 

lSS-3. Say, Thomas. Account of an Expedition from Pittsburg to the Kocky 
Mountains, performed in the years 1819 and '20. by order of the Hon. J- C. Cal- 
houn, secretary of war: under tbe command of Maj. Stephen H. Long. From 
Ihe notes of Major Long, Mr. T, Bay, and other gentlemen of the exploring party, 
mpiled by Edwin James, botanist and geologist for tbe expedition. In two 
irolumes. with an atlas. Vol. I. [IIj. Philadelphia; H. C. Carey and I. Lea. 
i;heetnut street, 1823. 2 vols., 8vo. Vol. I, 2 p. ii, pp. 1-503. Vol. II, .t p. ii, 
p. 1^42. i-xcviii. 
Going westward tbe main party ascended tbe Missouri river. A detachment 
tinder T. Say ascended the Kansas river as far as tbe mouth of the Blue and then 
ffoceeded in a northeastern direction to join the main expedition oo the Missouri. 
On the return trip a party accompanied by Mr. Say descended the entire course 
kif tbe Arkansas river in this state. 

Notes and descriptions of new species by Thomas Say are scattered through- 
Ut the work in the form of foot-notea. A list of the birds seen during the ex- 
^edition, but without localities, is given, pp. 370-375 of volume I. In the text 
ceur tbe first notices of the following species as belonging to Kansas: 

Corvus corax siouatus ("Warreruza creek"), Molothrus ator, Haliicetus ieu- 
Dcephalus, Speotyto cunicularia hypogaia, Tympanucbus americanus, Colinus 
Vlrginianus, Ceryle alcyon, and Corvus amoricanus. Dolichonyx oryzivorus is 
\o giveo as seen in great numbers on tbe Arkansas river .August IL This is 
probably ao error. The bobolink is a very rare summer resident in northern 
laa and the date is too early for the fall migrants, The bird seen was tbe 
—15 



lark buDting, Caiamoepiza melaoooorye, which at A distance from the cbsercM 
gtent]j reeemblee the bobolmk. 

1839. TowssKM), J. K. Narrative of a Journey acroos the Rockj-MouDt«n6 
to the Columbia River and a visit to the Saodn-ich iBlaads, Chili, etf., vitli a 
Biieotifif appeodii. By John K. Towneend, member of the Academy of Katunl 
Bcieucea of Philadelphia. Pbiladelpblat Henry Perkins, 134 Cheetiiul atreet. 
Bostoo; PerkiD9 ife Marvin — 1839. 8vo, pp. i-viii, 1-S>2. Contains Appendix: 
Catalogue of the birds found in the territory o( the Oregon, pp. 331-352. 

The author waa accompanied on this trip by Mr. Thomas Nuttall. The refer- 
ences to Kansas species are incidental and no additions to the list are made. 

1839. Maxcmilcan Pbinz zv Wieii. Reise in Das Innere Xoni-America in deo 
jahren laiS bis 1831. Von Maximilian Prinz zu Wied. Uit 18 Kupfern. 33 Vig- 
netlen, veilen Holzschnitten, und einer Cbarle. Erster Band. [Zweiter Band |. 
Cobleni,1839(181I]BeiJ. Ha'lscher. S vols., 4to. Vol. 1. 1839, pp. v-xvi. 1-C54. 
Vol. II, 1811. pp. iiiiv, 1-688. Separate atlas of folio plates, and one map. 

A sumptuous and valuable work, of which only three or four copies are known 
ID America. One of these is in the library of our State Historical Society. A 
French edition is more common. The author's journey was by icay of the Mis- 
souri river, both in going westward and returning. The work is rich in obsetv^^ 
tioDS on the minerals, plants, animals, and Indians of the country. Nebrul^| 
and Missouri are each favored with a larger list of birds seen than is our stl^H 
New records for Kansas are: Pulica americana, Branta caoadensls (bre«diiq^| 
see Lewis and Clarke, 1814)..Aix sponea, Cathartes aura, Circus hudsonius, 
Aquila chrynaetus, Xatithocephalu.s xanthncephalus. Spinus triatis, Paseerina 
cyanea, Cardinalie cardinalia, Vireo olivaceus. and Sylvania raitrata. 

1810. NcTT*i.L, T. A Manual of the Ornithology of the United Slates and of 
Canada. By Thomas Nuttall. A. M.. F. L. S.. etc. Second edition, with addi- 
tions. [Vol.1.1 The Land Birds. Boston : Hilliard, Gray & Co. MDCCCXL. 
[ Vol. 1 t-l The Water Birds. J Same imprint and date.] 2 vols., 12mo, pp. — , — . 

The citation is from Doctor Coues's Bibliography. I have not handled this 
edition. It contains the additions to the North .Vmerican list discovered by Mr. 
Towosend and Mr. Nuttall in their journey together across the contineat. 

1640-14. .\rDCiiO!i. J. J. The Birds of America, from 'drawings mad? ii 
United States and their territories. By .John James .Audubon. F. R. 8. 8. 
E. [etc.| Vo!.I[-VII]. NewVorn: PublishedbyJ.J.Aodobon. PhiladelphI 
J. B. Chevalier. 1840[-14]. T vols., largo 8vo, pp. — , 500 plates. 

The appendii to the last volume contains the additions to his former work, i.f 
birds noticed in the West by Townsend, Nuttall, Baird, and .Audubon. There is 
implied, but no direct mention of species as found in the territory 
in Kansas. 

1811. Gbeoij, JoiiiAB. Commerce of the Prairies, or the Journal of & 
Fe Trader during eight expeditions across the great western prairies. 
residence of nearly nine years in northern Mexico. Illustrated with maps and 
engraving?. By Joaiab Gregg. In two volumes. Vol. I [II]. New York: J. i. 
B. G. Langley. 8 Astor House, ISil. 2 vols., 19mo, pp. — , 

Adds to our bird fauna Grus americana and Gi 



t. l!^H 
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1845. Fbemo.nt, Johw C. Report of the Eiploring Expedition to the 
Mountains in the yusr 1312 and to Oregon and north California in tb( 
1843-4. By Brev.Capl, J, C. Fremont, of the topographical engiaeers, 



] 
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' the orders of Col. J. J. Abert, chief of the topogrnphieal bureau. Printed by 
order of the Uouee of RepresenttiliveB. Washiagton : Blair & Kivee, printers. 

I ltM5. evo, pp. 586, 

Other editiooB occur. FremoDt twice traversed the nortbern part of the state 
from east to treat. The oaly note of interest in this cooaection is his statemeat 
in the narrative that on June 17 he saw oo the Kaw river, near its mouth, a large 
number of bank ewallowB nsstiog, and that a snake was killed which had eaten 
eighteen of the younK birds. The identity of the species as Ctivicola riparia is 
unmistakable, since tbe rough-winged swallow does not breed in large colonies. 

1818. AnKBT, J. W. Notes on a Military Reconnoissance from Fort Leaven- 
' worth, in Missouri, to San Diego, in California. By W. H. Emory. Washington ; 

Wendell and Benthuysen, printers. 1B18. One vol., Svo. Prom appendis No. 6. 
Notes of Lieut. J. W. Abert, pp. 386-105. 

A diary of the journey, with special referenees to the animals and plants ob- 
served. This party traversed the state from oast to west in 18*6, going by way 
of the " Santa Pe Trail." Lieutenant Abert added to the Kansas list; Anascaroli- 
nensis, Recurvirostra aniericana. Numenius longirostris, Charadrius dominicus, 
iCgialitis vocifera. Zenaidura macroura, Elanoides forficatus, Buteo borealis, 
Conurus carolinenais, Melanerpes erytbrocephalue, Colaptes auratua, Chordeiles 
• Tirgioiamis. Tyraonua tjrannue, Cyanocltta cristata, Stumella magna, Sturnella 
magna neglecta, Icterus galbula, Quiscalus quiscalus woeus, Pipilo erythroph- 
thalmuB. Tachycineta bicolor. Mimus jmlyglottis, Galooscoptes carolinensis. Har- 
porhyochus rufus, Merula migratoria, Sialia sialis, and a "gray bird," of 
which he gives us a ready means of identification, as Sayomis phcebe, in his 
description of its nest. 

1819. PAttKMAN,FKANCin,ji!. The California and Oregon Trail, beiogaketches 
of prairie and mountain life, by F. Parkman, jr. 8vo., pp. US. New York, 1819. 

Original edition not handled. In the narrative of that part of the journey 
which took place in Kansas there is mention of the following birds : Quail, whip- 
poorwili, raven, crow, eagle (?), prairie grouse, robin, Baltimore oriole, blue jay, 
cardinal, blackbird, and a careful statement of the occurrence of the black buz- 
Eard, Catharlata atrata, observed in company with the turkey buziiard. 

1851. Kbllby, Wm. An Excursion to California over the Prairie, Kocicy 
Mountains, and Great Sierra Nevada, with a stroll through the diggings and 
raocheB of that country. By William Kelley. J. P. Vol. I [II|. London: 
Chapman* Elall. 18.)1. Two vols., 12mo. pp. ■-. 

A journey acrfiaa Kansas by way of the Kansas river route. A close observer 
mentions turkeys, ducks (species not given), prairie-bens, paroquets, and an up- 
land snipe which may readily be recognized from the description as Bartramia 
kingicauda. 

1831. Harris, Edwasd, List of Birds and Mammalia found on (he Missouri 
rifer from Fort Leavenworth to Fort Union at the mouth of the Yellowstone 
-, From Fifth Annual Report of the Smithsonian Institution for 1850. Wash- 
ington, 1861. pp. 136-138. 

A list of 120 specied. of which 21. marked with an asterisk, were observed on 
the lower part of the river. No definite localities are given, but it is probable 
that some of these were seen in Kansas, The paroquet was seen above Fort 
' Leaven worth. 



1852. Baibd, 
ploratiun and Su 



I, F. Special session, March, 1851. Senate, Ex. No. 3. Ex- 

vey of the Valley of the Great Salt Lake of UtBih, vw^VodNu^v. 
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reooDDoisaace of a aevi route through the Rocky mauDtaias. By Howard Slaw-^ 
bury, captain corps topographical engineers U. S. army. Printed by order o( 
the Senate of the United SUtes. Philadelphia: Lippiocott, Gramboft Co.. ISoi 
1 rol. 8vo, pp. 187, pll. Contains Appendix C. Birds. By Spencer F. Bairf. 
pp. 3U-3%. Route through Kansas. Birds casually mentioaed in tlie narratirp. 

1858. Baird, S. F.. Cassin, J., and Lawrescb, G. N. 33d CoDgresB, 2d 
seBHion, House of RepreseotatiTee, Ei. Doc. No. 91. Reporta of ExpluralioDsand 
Surreys to asoertain the most practicable and economic route for a raiUuad from 
the Mississippi river to the Pacific ocean, made under the direction of the secre- 
tary of war in 1853-6, according to acts of congress of March 3, 1353. May 31, 
1854, and August 5. 1834, Vol. IX. Washington: A. O. P. Nieholnon, printer. 
1858. 4tQ, subtitled as follows; Explorations and surveys for a railroad route 
from the Mississippi river to the Pacific ocean. War department. Birds: by 
8pcncer F. Baird. assistant secretary Smitheonian Institution, with the coopers- 
tioQ of John Cassin and Geo. N. Lawrence. Washington, D. C. 1858. pp. i-lvi, 
1 1005, 

This work is part II of the general report upon the zoology of the "I^cifie 
Railroad Routes." I Part 1, Mammals, is volume 8 of the series: and piarta III 
and IV, Reptiles and Fishes, are found in volume 10 of the series. I 

The authors give a careful review with excellent descriptions of all the species 
of American birds found north of Mexico which had been recognized up to the 
date of the report. There are specific references to seventy species found in 
Kansas by the exploring parties sent out by the government and the Smithsonian 
Institution. As Kansas then extended westward to the summit of the Rocky 
'mountains and there are numerous errors of record in the tables of this report, 
it requires great care to determine whether the specimens are really of Kansas 
origin. The itinerary of each exploring party must be carefully studied, with the 
maps of that time and of the present for comparison. The government exploring 
parties which entered Kansas previous to 1358 are as follows: 

1801. Lewis and Clarke. Up the Missouri river. 

1806. Lieutenant Pike. Entered the state irora the east by nay of the Osage 
river. From the Osage village northwest to the Pawnee village on lie Republi- 
can in Nebraska. Thence eolith to the .\rkaD8a3. Up the Arkansas to Colorai 

1818-20. Major Long. (Route already given.) 

1S26. Surg. J. C. Brown, Explored the route known later as the Santa 
trail. 

1842-3. Captain Fremont. (Route already mentioned.) 

1843. Captain Boone. North from the Cimarron to the Santa Fe trail. 

1846. Lieutenant Emory. From Fort Xieavenworth south t*) the Santa 
trail; then west by the "trail." 

1819. Captain Stansbury. From Fort Leavenworth northwest to the Platte. 

1%1. Captain Pope. East across the state by way of the Smoky Hill and 
Kansas rivers. 

18J2. Lieutenant Woodruff. Examined the streams of the state. Map 
report were never published. 

1S53. Captain Gunnison. Westward from the mouth of the Kansas rive 
way of the Santa Fe trail. A detachment went by way of Fort Riley, and theoea 
south to join the main party, 

1856. Lieutenant Ryan. Reconnoissa nee from Fort Leavenworth to Big Tin- 
>ers, on the Arkansas. 
1855. Major Merrill. 
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IBoti. LieuCeaaDt itryan. Up the KansHS and Bepublican ti> Nebraska, and 
down the Republican and Solomon on the return trip. 

'he sources from which Kanaaa specimens were obtained for elaboratioo in 
fiaird'e report were : Captfiin Guunisuo's part?, Doctor Kreuzfeldt as naturalist l 
LieuteDaot Warren's party. Dr. F. V. Uaydeo as naturalist; Lieutenant Bryan's 
party, W, S.Wood as naturalist; and W. M.F. Magranr's party, Dr. J. G. Cooper 
as naturalist. Also coUectloni^ made by Lieut. D. N. Couch at Fort Leaven- 
worth, 185i-*a5, and by Dr. W, A. Hammond and Mr. John X. de Vesey at Fort 
Riley and on the Republican river. 

The species added to our list by Baird are: Anas boscbas, Ardea egretta, 
Ardea viri^scena, Totanus solitarius, Coccygus americanue, Dryobates villosue, 
Dryobatee pubescens medianus, Ceophlceus pileatus, Mclanerpes carolineneis, 
Trocbilua colubrie, Otocoris alpestrls pratincola, Agelaiua phttoiceus. leterus 
Bpurius, Scoleocopbagus cyanocephalus, Calcareus lapponicua, Am mod ram us 
aandwichensis savanna, Ammod ramus savannarum paaserina.AmroodramuahenBi- 

, Chondestea grammacus,* ZonotrichJa querula, Zonotrichia leucophrys. 
Bpizella monticola, Spizella pusilla, Junco byemalis, Junco hyemalis oregomis, 
Melospiza lincolni, Spiza americana, Progne Bubie. Stelgidopteryi serripennis, 
Ampelis (carrulua, Vlreo belli!. Dendroica leitiva, Dendroica coronata, Oeothlypie 
formosa, Icterla virens, Setophaga rutlcilla, Thryothorus ludoTidaQUS, Sitta 
tarolinensis, Parus bjcolor. Parus atricapillus aeptentrionalis, Polioptila cierulea. 
TurduB ustulntus s' 



1863. Havdek. F. V. On the Geology and Natural History of tho Upper Mia- 
louri. From Transactiona of the American Philosophical Society. Vol. XII. 
New series. Philadelphia, 1B63. Part IIL Zoology and Botany. Mammals, 
pp. I;JS-151. Birds, pp. 151-176. 

Some Kansas references of both mammala and birds. 

[IStM C6.| Baird, S. F. Smithsonian Miscellaneous Collections. 181. Re- 
ien of American Birds io the Museum of the Smithsonian Institution. By S. 
F. Baird. Part I. North and Middle America. (Medallion.] Washing too ; 
Smithsonian Institution. | No date on title page; June, ISCl, to June, 186i>. Issued 
Id sheets and dated by parts as printed,] One vol.. 8vo, pp, i-iv, 1-450. 

Treats of the families from the Turdidie to the Laniidio of the Smithsonian 
cbecli list then in use. .\ valuable work, discontinued to allow the author to 
lake up the work on bis History of the Birds of North America in collaboration 
vith Doctor Brewer and R. Ridgway. It contains a number ot references to 
Kansas species. 

1865. Hoy, Dr. P. R. Journal of a 
1854, under the auspices ot the Smithsonian Institution. 
"■rom Smithsonian report for 1864, pp. 43H38. 

Contains mention of five species observed in Kansas near the Missouri line : 
mockingbird. Bell's vireo, wild turkey, whooping crane, and the Brat positive 
record of the lark bunting, Calamospiza melanocorys, remarkable for being ao 
far east of the present range of the species, 

1865. Coi-sa, Dr. Ellcott. Ornithology of a Prairie Journey, and Notes on 
the Birda of Arizona. From Ibis, 1865. second series, vol. I, pp, 157-165. 

Gives a record of about twenty species observed In Kansas in 18G4. The ear- 
liest record of Larus franklinii, Phalaropus tricolor, Tringa fuscicollie, Ereuoetea 



1 Exploratinn of Western Missouri, 
By P. R. Hoy, M. I 
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pusillufi, PhalieDoptilus Duttalli. Chordeilea virgioianus henryi, and SpiwIltS 

pallida. 

lS6t). Baikd, S. F. The Distribution and Migralion ut North AmericBD 
Birds. From Am. Journal of Science, vol. 11, 186G, pp. 78-90, 191-192, 337-S47. 

A carefully written paper, quoted in this connection because of ita bearing on 
e general subject of the geopraphical relations of our fauna. 

1811. CouES, Elliott, M. D. The Vellow headed Blackbird. From Ameri- 
no Naturalist, vol. V, June ISTl, p. 91. 

Extracts from the author's diary for a part of May, 1861, during the joarcvy 
through Kansas. Tn'enty-three species of birda. not mentiooed in the article 
The Ibis, I9«JG. already quoted, are here given. First record for Tringa 
Hyiarchus crinitus, Contopua vireus, Piranga erytbrotnelas, Vireo gilrua, Vi 
noveboracenais, Seiurua auroeapiltus. The slender-billed nuthatch is also 
MR occurring near Fort Riley, but this is evidently an error of identity. 

ISTS. Snow, F. H. A Catalogue of the Birds of Kansas. From Kanaa 
cational Journal inewapaper) for April, 1972, vol. 8, pp. 376-3S.S. 

.\ defective list of 239 species, some contributed by Dr. T. M. Brewer; 
ers marked by ad asterisk. This nas the list criticized by Doctor Allen and 
fended by Mr. Breirer in the American Naturalist, vol. 6. pp. 359, 183. This 
discussion resulted In the addition of many species to the list and the issue of a 
new aud corrected edition of the catalogue. 

Id this first edition. Professor Saov made the 6rst published record for the 
state of the fotlowis^ species: Coljmbus aaritua. Podilymbus podiceps, Urina- 
tor imber, Sterna forsteri. Sterna nntillarum, Hydrochelidon nigra eurinameoeis, 
Phalacrocorax dilopbue. Pbalacrocorax meiicaous Igiven as P. d. Qoridanusi, 
Pelecanuserythrorhynchu.s. Merganser americanus, LopbodytcscucuUatus, Anas 
strepera. Anas amcricaaa. .\nas discors, SpntuU clypeata, DaSIa acuta, Aythya 
americana. Aythya vallisneria. Aythya mariln nearctica. Aythya at&Qii>, Aythya 
collaris, (ilaiicionetta clangula americana, Charitonetta albeola, Eriematura 
rubida. Chen byperborea, .Anser alblfrons itambeli, Branta bernicta, Olor colum- 
bifuius. *01or buccinator, BotauruslentigiDosus, Ardetta. Bolaurus esilis, Ardea 
herodias. Nycticoraxnycticoraxnwvius.Raltuselegans. Rail us Virginian ue.Poraana 
Carolina. PhilobelamiDor.Gallinagodeticata.'MacrorhamphusBcolopaceuR, Tringa 
canutus, Tringa minutilla, Limosa fedoa, Totanus melanoleucus. Totanus flavi- 
pes, *Sympheinia semipalmata inornata, Tringites subruficollis, Actites macu- 
laria, .£giatitis semipalmata. Bonas;! umbellus, Ectopistes migratorius, Accip'- 
ter veloi, Accipiter cooperi. Accipiter atricaplIluB, Buteo borealis calurus, Buleo 
borealis harlani, Buteo lineatus. Buteo strainsoni, Buteo latisaimus. ArchibulMi 
la^pus sanctijohanniB, Faico meiicanu)). Faico peregrinus anatum, Faico colam- 
barius, Faico sparverius, Pandion h^liieetus carolinensis, Slrix pratincola. Asia 
wilaonianus, Asio accipitrinus, Syrnium nebulosum, Nyctala acadicn. Megascope 
asio. Bubo virginianus, Nyclea nyctea, Coccygus crythropbthalmue, *Bphyra- 
IJicus rarius, Cbfetura pelagica. * Tyrannus verticalis, * Contopue borealis. Em- 
pidooax pusillus truillii, Empidonax minimus. Pica pica hudeooica. Icterus 
fcullocki, Scolecophagua carolious. * Pinicola enucleator, * Carpodacus purpu- 
reus. * Loiia curvirusira minur, * Loiia leucoptera, ■ Spinus pinus, Plecirophe- 
nax nivalis, PoTica'tee gramineus. Zonotricbia albicollie, Spiaella socialie, 
Melospiza fasctata, Meloepiza georgiana, Paaserella iliaca, Passerella iliaca 
sohistacea. Habla ludoviciana, Pa^serina amoena, Petrticbelidon lunitroDs, * Chel- 
iJon erythrogaHler, Ampelis cedrorum. Lanius borealis. lAnius ludoiiciani 
LmaiuB Judortcianus excubiloridee, Vireo fli-jvltoas, Stniotilta varia. • Prmot 
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citrea, ^Helminthophiia celata, ^HelmioChophila peregrioa, * Deodroica peon- 
sjlvanica, Dendrotca doruinica albilora, Seiurue motacilla, Geotblypie trlcbas 
occidetitalia, ^Sylvaoia pusilla, Aotbue peDDsylvaoicua, Thryotborus bewickii, 
Troglodytes aedon aztecus, CistothoruH stellaria, Cietothorus paltietris, Certbia 
farailiaria ameticana, Parus alrinapillua, * Regulus aatrapa, Hegulus calecdula, 
Turdua mu9toliDU3, and * Turdug fuaceaeens. 

Nioetcen of the above, marked witb aD asterisk, were given od the authority of 
Dr. T. M. Brewer. Several otbera reported on the list now under diacuasion were 
oiuitted from hia latest list as evident errors and so are not here reported, 

1872. Allen, J. A. Ornithological Notes from the West. From Am. Natu- 
ralist, vol. VI, 1872, pp. 2f;3-275, 3i2-Kl, 3W-101. 

This is a summary of a paper which appL>ared in Bull. Mus. Comp, Zniilogy, 
Tol. Ill, pp. 118-ia3. The first part. pp. 263-27o, of the May number of the 
An). Naturaliat, refers to Kansas. Nearly al! the Bpeciea included in the more 
formal lists in the bulletin are here given; but eiime mistakes occurred in the 
eummary, which became the basis for continued errors in the lists of Professor 
Snow and others. Doctor Allen writes me that he did not meet with either the 
magpie or the Elequimo curlew In Kansas and that the breeding record for them 
belongs to Colorado. He also writes that he did not see the red-bat-ked sand- 
piper and little black rail in Kaosas. 

This paper in the American Naturalist contains the first record for jEgialites 
inonlana, Pediocetes phasianellus campestris, Cak-areus ornatua, Rynchophanes 
maeconnii, Peuca^a CB9.sini, Uabia melanocephala, Helininthopbila pinus, Hel< 
tnintbnphila ruficapilla, Compeolhlypis americana, Dendroica cwrulea, and Den- 
drgica blackburnia. 

1S72. A[llbn], J. A. Birds of Kansas. From Am. Naturalist, vol. VI, June, 
1872. pp. 359-3ti0. 

Editorial review of Snow's Birds of Kansas, Ist editioD. (A repriot in pam- 
phlet form, 8vo, pp. 8.) 

1872. Allkn, J. A. Notes of an Ornitbologica) Rec-onnnissance in portions 
of Kansas, Colorado, Wyoming, and Utah. From Bnl). Mvis. Comp. ZoiMogy, 
Tol. Ill, no. 6, July, 1872, pp. 113-18.3. Contains of interest in this connection,— 

{!). A List of Birds observed at Fort Leavenworth and Topeka in the spring of 
1871. II21epecieH.) 

f3). A List of Birds observed at Fort Hays, May-July, 1871. (6ispecies.l 

(3). A List of Birds observed in northwestern Kansas, December, 1871, and 
January, 1872. |25 species. | 

This paper adds to the Kansas list Empidoaax acadicus, Dendroica discolor, 
and Oeothlypis philadelpbia. 

1872. A[llbn|, J. A., B|REwBB],T.M.,and8sow.P.H. Remarks on Snow's 
Catalogue of the Birds of Kansas. From Am. Naturalist, vol. VI, July, 1872, 
pp. 182-3. 

Brewer defends the li^t. Allen modifies former criticisms, and Bnow announces 
the addition of 45 species to the list, 21 contributed by Profeasor Allen, 2*2 by Pro* 
tMBOr Baird, one by both Allen and Baird, and one by E. A. Popenoe, The one 
by Popenoe, Henslow's sparrow, was given by Baird 195S; those by Allen have 
klrpad; been given in this paper, except little black rail, red-backed sandpiper, 
BDd Eequiroo curlew, Allen now writes that these were errors. Professor Baird's 
contributions were based mostly on an examination of materials in the U. S. 
Nftlional Museum, and the new ones are as follows: 

Merganser ferrator. Branta canadensis buVctinsu, tJaWvawNe, ??iftV,»..'^\'o^ 



232 



KANSAS ACADEMY OF SCIENCE. 



bairdii, Limosaba^mnstica, XumeniusbudBonicus. Cfaarttdrius ecjuattirota. .f]gial- J 
itis loeloda circumciDCta. Ictinia miasisBippieceis, Faico ricbordeoDJi. Calcsriu 
pictus, Piraoga rubra. Vireo solitariue, Deodroica virena, Dendroica csruleaceoiil 
Beiuru9 Doveboracensis, Troglodytes hieroalie, Silta (.■anadeasia, Turdus um-H 
laskit pallasii. 

Of the otber three, the black- shouldered longspur is now cooeidered ideoli- 
(.'al with the chest out-collared longspur. the golden- niof^ed warbler was in- 
cluded OD an error uf locality, and Doctor Cones writes that Professor Baird was _ 
ie error when be included the SL'isaor- tailed flycatcher aa "taken by Coues %tl 
Fort Riley, Eao." Dnctor Couee tells me that he never eaw a live bird of tbl* 
epecies io KanaaB or elsewhere. 

1B72. S-vow, F. H. .\ Catalogue of the Birds of Kansas. Contributed to the 
KansaB .\cadeiny of Science by Frank H. Snow, professor of natural history and 
meteorology In the University of Kansas, at Lawrence. Second edition, October, 
18T3. Kansas City : Bulletin steatn book and job priotera and eograTers. 1873. ,j 
Small Sro pamphlet, pp> 16. 

This edition contains the additions above mentioned, together with tbp foK 
lowing, new to oot fauua: .^rdea caDdidintiima and Larua arj^ntatus « 
eonianuB, The sage cock is omitted, leaving SB3 species and races on the llst^l 
of whifh 270 are valid. 

The article is reprinted io Trans. Kan. .Academy of Science, vol. HI, 1873. 

1872. CoL'Kj, £. Key to North American Birds: Containing a concise a 
cuuut of every species of living and fossil bird at present known from the 
continent north of the Mexican and United States boundary. Illustrated by six 
steel plates and upnarda of 250 wood cuts. By Elliott Coues, aasistantsurgeon^ 
United States army. Salem: Naturalists Ageucy. Xew Vork: Dodd & Mead^ 
Bostun: Estes & Lauriat. 1S72. One vol., imp. 8vo, 4 plL, pp. 361 -f 
6, fig. 238. 

Many Kanaas references. 

1872. Mabbh, O. C. Discovery of a Beniarkable Fossil Bird [HesperornlA 
regalisj. From .\m. Journal of Science, vol. Itl, 1872, pp. 5C-7. 

1972. Marsb, O. C. Preliminary Description of Hesperornis regatis, \ 
tices of four other new species of Cretaceous birds. From Am. Journal of Sel^ 
eoce, vol. Ill, 1872, pp, 3G0-365. 

1S73. Snow, F. H, Catalogue of the Birds of Kansas. From Trans. Kaii,l 
Acad, of Science, a part of the report of the Kansas State Board of .-Agriculture 
for 1S72, pp. 375-386. Published in April, 1873. Differs from the pamphlet oftl 
Oct. 1S72 only in the addition of Colaptes meiicanus. and the reduction of C 
laptes hybridus to iOti of the list. Total, 282 species. 

1873. Ssow, F. H. Harlan's Hawk and the Mexican Cormorant. FroiB| 
Am, Nat., vol. VIl. pp, 172-3. 

1873. C[orKsl, E. Ornithology of the West. From Am. Naturalist, vol. VI] 
1873, pp. 221-223. .\ review of J. A. Allen's paper in Bull. Mus. Camp. ZoOlogyJ 
vol. Ill, 1872, pp. 113-18.3. 

1873. Marsh, O. C. Fossil Birds from the Cretaceous of North Ai 
From. Am. Journal of Science, vol. V, 187.1, pp. 1G1-1C3. 

1874. Co CE9, Elliott. Department of the Interior. United States 
cal Surrey ot the Territories. F.V. Uajieti, \5.a.G*o\i>svat-iQ-ehargo, 
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oellaneous PublicatioDs — No. 3. Birds of the Northwest: a handbook of the 
ornithology of the region drained by the Missouri river and its tributaries. By 
SlUott Coues, captain. and assistant surgeon U. S. army. Washington: Grovern- 
ment printing ofiBce. 1874. 8vo, pp. i-xi, 1-791. 

An exceedingly valuable contribution to North American ornithology. Excel- 
lent synonymatic lists, useful to every working ornithologist. It contains refer- 
tmces to 231 species as occurring in Kansas, quotations being from : 

(1). Baird, S. F. Birds of N. America, in vol. IX, P. R. R. Surveys. 1858- 

(2). Coues, E. Am. Naturalist, vol. V, 1871, p. 195. 

(3). Allen, J. A. Bull. Mus. Comp. Zoology, vol. III. 1872. 

U). Snow, F. H. Birds of Kansas, 2d edition. 1873. 

1874. B[kn80n1, F. S. The Western Meadowlark (Sturnella neglecta). From 
Forest and Stream, vol. II, no. 9, p. 134. 

1874. Snow, F. H. Birds of Kansas. From Observer of Nature (newspaper) 
for April, 1874. 

Adds six species to the list of 1872, five of which are first announcements : 
Colymbus nigricollis californicus, Larus delawarensis, Helmitherus vermivorus^ 
Dendroica striata, and Dendroica maculosa. 

1874. WiLLisTON, S. W. The Prairie-dog, Owl, and Rattlesnake. From Am» 
Naturalist, vol. VIII, April, 1874, p. 203. 

1874. Snow, F. H. Birds of Kansas. From Am. Naturalist, vol. VIII, 1874^ 
p. 757. 

Same six species given in the citation above. 

1874. Baird, S. F., Brewer, T. M., and Ridoway, R. A History of North 
American Birds, by S. F. Baird, T. M. Brewer, and R. Ridgway. Land Birds. 
Illustrated by 61 colored plates and 593 woodcuts. Vol. I [-III]. Boston: Lit- 
tle, Brown & Co., 1874. 3 vols., small 4to., pp — . 

Numerous Kansas references. 

1874. B[enson1, F. S. What Some Birds Eat. From Forest and Stream, voL 
II, no. 22, July 7, 1874, p. 341. 

Observations made in Russell county. Food habits of about thirty-five spe- 
cies. List of birds that eat only insects ; also a list of rare birds taken in that 
locality. Adds to the Kansas list Sterna hirundo, Numenius borealis, Piranga lu- 
doviciana, and Pipilo maculata arctica. 

1875. Snow, F. H. Birds of Kansas. From Transactions Kan. Academy 
of Science for 1874, pp. 30, 31. Pamph. Topeka, 1875. 

Adds nine species to the bird fauna. Six have been cited above. The Bohe* 
mian waxwing here given as an addition is based on the Fort Riley specimen 
taken by Doctor Hammond and reported in Baird, 1858. The new birds are Mi- 
cropalama himantopus and Calidris arenaria. 

1875. Snow, F. H. Birds of Kansas. From Observer of Nature, vol. II, 
March 24, 1875. 

Contains first record for .^^iothus linaria. 

1875. Gaumer, G. F. Ornithological Notes. From Observer of Nature,. 
March 24, 1875. 

Notes on several Kansas birds and a list of birds seen March 13, 1875. 

1875. Snow, F. H. New Birds in Kansas. From Am. Naturalist, vol. IX, 
no. 8, August, 1875, p. 470. 
Adds Dendroica paJmarum. 
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ISTJ. Maeish. O. C. Odontornithes Qr Birds wilh Teeth. From Am. Nbm- 
raliat, vol. IX, 1875, p. 1325. 
Has KaDsas references. 

1575. Snow, F. H. A ('ataloRue of tbe Birds of Kaafas, coDtributed to 
Kaaaas Academy of Siiieoce, b}~ F. H. Snon. professor of aatural hietor; 
meteorology in the University of Kansaa, at Lawrence. Third edition. Novem- 
ber, 1915, 8to, pamph., pp. 14. 

Reivorta the addition of twenty-three species and one variety sioce the ipsue 
of the second edition. Several species acd varieties have been dropped. Tlie 
list now contains 295 species, 136 of which are marked aa breeding. The li«t, 
really corrected to January 1, 1876, contains the first Kansas record for Ardea 
Cierulea, Arcfaibuteo ferru^neus, Milvulua forfleatus, Sa^ornia saya. Corvus 
cryptoleucus, Cyanoiiephalus cyanocephalus, Cor.-cothraustes vespertlnus nion- 
taoLis, Ammodramus lecontsii. Junco aikenl, Gulraca caemlea. Salpinctes obso- 
letus, Myiadeetee towoaendil. and Sialia arctica. 

1576. (Allen, J. A.] Editorial notice of Snow's Birds of Kansaa, third' 
tion, 1875. From Bull. Nutt. Ornith. Club, vol. I, 1876, p. i7, 

1876. [Allkn, J. A.) Editorial notice ofM3rBh's"Estinct Birds with Tt 
From Bull. N. 0. C, vol. I, 1876, p. 19. 

187C. Skow, F. H, New Kansas Birds. From Observer of Nature, vol. 
no. G, April 26, 1876. 

The eleven species here noted all appear in Snow's third edition, already cited. 

[18T6.] Skow, F. H. Catalogue of the Birds ot Kanaas. From Proceedings 
■of Kansas State Board of Agriculture for 1S75, pp. 128-139. 

Repriot of Snow's third edition, 1875, without changes. 

1878. Goss, N. B. Breeding of tbe Duck Hawk Id Trees. From B. 
Club, vol. Ill, 1878, p. .32, 

1878. Snow, F. H. Additions to tbe Catalogue of Kanaaa Birds. 
TranPactiOQ Kan. Acad. Science, vol. G, p. 38. 

Adds to the list, Xema sabinil, Chen cirruleHcens, Nycticorax vinl 
Metanerpes torquatus, Icterla virens longtcauda, and Anthus sprogueii. 

1878. WiLOffTos, S. W. Od the Adult Male Plumage of Wilson's Phali 
From Trans. Kan, Acad. Science, vol, G, p. .39, 

1878. CocEs. Elliott. Department of the Interior, United States Geologiol 
Survey of the Territories. F. V. Hayden, U. 8. Geologist-in-charge. MiscelU' 
neous Publications^ No. 11, Birds of the Colorado Valley, a repositorT of ecieo- 
tillc and popular Information concerning North American ornithology. By Elliott 
Coues. |Motto.| Part First. Posseres t« Laniidft'. Biographical appendix. 
Seventy illustrations. Washington: Government printing office. 1878. 8vo, 
pp. i-ivi, 1-807, 

Forty -four references to Kansas species, 

1879. WiLLiHTON, 8. W. A Fond Foster Father. From Forest and 
vol. 11. no. 1, p. 2. 

A male cardinal in a cage rears Baltimore orioles. 
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1679. Goss, N. 8. The True Brant in Kansas, 

:ol.9. no. 23. p. 130. 
Sereral instances given. 



idStK4^^| 
d StKl^^l 



ZOOLOGY, ETC. 235 

1879. WiLLiSTON, S. W. A List of Birds of Southern Wyoming. From For- 
est and Stream, vol. XII, pp. 309, 325, 365, 385. 

1879. Gobs, N. S. Bonaparte*8 Gull in Kansas. From B. N. O. Club, vol. 
4, 1879, p. 190. 

Larus Philadelphia added to list. 

1880. Jenkins, Jeff. The Northern Tier, or Life among the Homestead Set- 
tlers. By Jeff Jenkins. Topeka, Kan.: Geo. W. Martin, Kansas Publishing 
House. 1880. 8vo, pp. — . 

Chapter 6 treats of northern Kansas birds in a popular but not very accurate 
manner. 

1880. Goss, N. S. The Black Rail in Kansas. From B. N. O. Club, vol. V, 
p. GO. 

This becomes the first authentic record for Porzana jamaicensis. 

1881. Goss, N. S. Bell's Finch (Amphispiza belli) in New Mexico. From 
B. N. O. Club, vol. VI, 1881, p. 116. 

1881. Goss, N. S. The White-necked Raven ( Cor vus cryptoleucus) in New 
Mexico. From B. N. O. Club, vol. VI, 1881, p. 118. 

1881. Blachly, Dr. C. P. Ornithology of Riley County, Kansas. From 
Trans. Kan. Acad. Sci., vol. VII, 1881, pp. 105-114. 

New to our fauna: Falco rusticolus, and Wright's flycatcher, the latter an 
•error of identification. 

1881. Goss, N. S. Myiodioctes canadensis in Kansas. From B. N. O. Club, 
vol. VI, p. 246. 
A first record. 

1881. Goss, N. S. The Yellow-crowned Night-heron in Kansas. From B. 
N. O. Club, vol. VI, p. 248. 

1882. Cooks, W. W. Bird Migration in the Mississippi Valley. From Forest 
■and Stream, vol. XVIII, p. — . 

Not seen by me. 

1882. Allen, J. A. Nelson's Sharp-tailed Finch. From B. N. O. Club, 
vol. VII, p. 55. 

Reports its capture in Kansas by Colonel Goss. First record for Ammodra- 
mus caudacutus nelsoni. 

1882. Snow, F. H. The Snake-bird in Kansas. From B. N. O. Club, vol. 
VII, 1882, p. 61. 

Anhinga anhinga added to list. 

1883. Goss, N. S. Observations of the Nesting Habits of the Guillemots at 
Bird Rock. From Trans. Kan. Acad. Sci., vol. VIII, 1883, pp. 59-^. 

1883. Gaumer, G. F. Notes on Meleagris ocellata Cuv. From Trans. Kan. 
Acad, of Science, vol. VIII, 1883, pp. 60-62. 

1883. Gaumer, G» F. Notes on the Habits of Certain Momotidee. From 
Trans. Kan. Acad, of Science, vol. VIII, 1883, pp. 63-66. 

1883. CoALE, H. K. Troglodytes aedon parkmanni in Kansas. From B. N. 
O. Club, vol. VIII, 1883, p. 120. 

This is not a new record. All the birds of this species in Elansas have since 
been referred to the form T. aedon aztecus. 
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1883. Gross, N. S. OccurreDce of Northern Phalarope, Audubon's Warbler, 
and Mocking-bird in Western Kansas. From B. N. O. Club, vol. VIII, p. 186. 
First record for Phalaropus lobatus and Dendroica auduboni in the state. 

1883. Goss, N. S. A Catalogue of the Birds of Kansas, by N. S. Goss. Pub- 
lished under the direction of the executive council. Topeka, Kan. : Kansas Pub- 
lishiDg House, 1883. 8vo, pp. 1-34. 

Catalogues 320 species and races, of which 161 breed in the state. 

First record for Larus californicus. Anas cyanoptera, Plegadis guarauna, Tan- 
talus loculator, Tringa alpina pacifica, Tympanuchus pallidicinctus, Contopus 
richardsonii, Otocoris alpestris arenicola, Dendroica vigorsii, Turdus alicise, and 
Centrocercus urophasianus ; the last on doubtful authority, and so not counted 
in this paper. 

1883. Lantz, D. E. Useful Birds: Woodpeckers. From Industrialist, vol. 
IX, p. 15. 

1883. Lantz, D. E. The Food of Hawks. From Industrialist, vol. IX, p. 37. 

1883^ Lantz, D. E. The Prothonotary Warbler. From Ornithologist and 
Ojlogist, vol. VIII, March, 18a3, p. 19. 

1883. Lantz, D. E. Bell's Vireo. From ibid. vol. VIII, December, 1883, 
p. 94. 

1883. [Allen, J. A.] Editorial notice of Gross's Catalogue of the Birds of 
Kansas, 1883. From B. N. O. Club, vol. VIII, p. 227. 

1883. Cooke, W. W. Bird Migration in the Mississippi Valley. From For- 
est and Stream, vol. XIX, 1883, Nos. 15, 16, and 20. 

1883-'84-'85. Cooke, W. W. Mississippi Valley Migration. From Orni- 
thologist and Oologist, vols. VIII, IX, X, 1884-'85-'86. Contains much infor- 
mation as to the movements of migratory birds at various Kansas stations. 

1884. Goss, N. S. Notes on the Breeding Habits of the American Eared 
Grebes. From Auk, vol. I, 1884, p. 18. Same article in Trans. Elan. Acad.» 
vol. IX, 1885, p. 31. 

1884. Cooke, W. W. The Distribution and Migration of Zonotrichia querula. 
From Auk, vol. I, October, 1884, pp. 332-7. 

1884. Goss, N. S. Birds new to the Fauna of Kansas and others rare in the- 
state. From Auk, vol. I, 1884, p. 100. 

Adds to our list Buteo borealis kriderii, Sphyrapicus varius nuchalis, Zono — 
trichia leucophrys intermedia, and Merula migratoria propinqua. 

1884. Goss, N. S. Notes on the Nesting Habits of the Yellow- throated Vireo. — 
From Auk, vol. I, 1884, p. 124. 

Same article in Trans. Kan. Acad. Sci., vol. IX, 1885, p. 33. 

1884. Goss, N. S. Notes on Phalacrocoraz violaceus and on P. v. reeplendens^ 
From Auk, vol. I, 1884, p. 163. 

1884. Gobs, N. S. Capture of Megalestris skua off Cape Cod, Sept 10, 1884* 
From Auk, vol. I, p. 395. 

1884. Goss, N. S. Capture of Brachyrhamphus hypoleucus on the Coast of 
Southern California, May 20, 1884. From Auk, vol. I, p. 390. 

1884. Baird, S. F., Brewer, T. M., and Ridgwat, R. Memoirs of the Mu- 
seum ot Comparative Zoology, vole. XII and XIII. The Water Birds of North 
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America, by S. F. Baird, T. M. Brewer, and R. Ridgway. Issued in continua- 
tion of the publications of the California (reological Survey. J. D. Whitney, 
State (reologist. Boston: Little, Brown & Co. 1884. Two vols., small quarto, 
pp. — . 

Contains some Kansas references. 

1884. Lantz,D. E. The English Sparrow. From Industrialist, vol. IX, 1884, 
p. 27. Vol. X, p. 11. Vol. XVII, 1892, p. 153. 

1884. Lantz, D. E. The Crow Blackbird or Bronzed Grackle. From Indus- 
trialist, vol. X, p. 8. 

1884. Lantz, D. E. The Blue Grosbeak (Guiraca cserulea). From Orni- 
thologist and Odlogist, vol. IX, 1884, p. 19. 

1384. Lantz, D. E. Notes from Manhattan, Kan. From O. and O., vol. IX, 

1884, p. 127; also vol. X, 1885, p. 29. 

1885. Lantz, D. E. The Red-bellied Woodpecker. From O. and O., vol. X, 

1885, p. 10. 

1885. Lantz, D. E. The Kentucky Warbler. From O. and O., vol. X, 1885, 
p. 19. 

1885. Lantz, D. E. Kansas Bird Life. From O. and O., vol. X, 1885, p. 52. 

1885. Lantz, D. E. Kansas Birds— Fall Migration. From O. and O., vol. X, 
p. 72. 

1885. Lantz, D. £. Winter Birds at Manhattan, Kan. From O. and O., 
vol. X, 1885, p. 84. 

1885. Lantz, D. E. Bird Migration. From Industrialist, vol. XI, p. 39. 

1885. Lantz, D. E. Tne Song of Cardinalis virginianus. From Auk, vol. 
II, p. 307. 

1885. Goss, N. S. Observations on Elanoides forficatus and Ictinia subcae- 
rulea in Kansas. From Auk, vol. II, 1885, p. 19. 

1885. Goss, N. S. Rare Summer Residents in Kansas. From Auk, vol. II, 
1885, p. 113. 

1885. Goss, N. S. Cyanocitta stellari frontalis Nesting in Holes in Trees. 
From Auk, vol. II, 1885, p. 217. 

1885. Goss, N. S. Wilson's Plover in Nova Scotia. From Auk, vol. II, 1885, 
p. 221. 

1885. Gross, N. S. Rissa tridactyla kotzebuei in Washington Territory. From 
Auk, vol. II, 1885, p. 222. 

1885. Goss, N. S. The Black-capped Vireo and Nonpareil in Southwestern 
Kansas. From Auk, vol. II, 1885, pp. 274, 275. 

First report of Vireo atricapillus and Passerina ciris in the state. 

1885. Goss, N. S. Early and Accidental Occurrence of Catharista atrata and 
Tantalus loculator in Kansas. From Auk, vol. II, 1885, p. 311. 

1885. Goss, N. S. The Little Yellow Rail in Kansas. From Auk, vol. II, 
1885, p. 385. 

First record of Porzana noveboracensis. 

1885. Dyche, L. L. The Little Yellow Rail (Porzana noveboracensis) in Kan- 
. From O. and O., vol. X, Nov. 1885, p. 168. 
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Refers to his capture of a specimen of this bird, the same individual reported 
by Colonel Goss. 

1885. Merriam, Dr. C. Hart. Preliminary Report of the Committee on Bird 
Migration. From Auk, vol. II, Jan. 1885, pp. 53-65. 
Kansas localities referred to. 

1885. Kellogg, V. L. Notes on the Water Birds of Emporia, Kan. From 0. 
and O., vol. X, July, 1885, pp. 104, 105. 

1885. Kellogg, V. L. Gulls, Terns, and Grebes at Emporia, Kan. From 0. 
and O., vol. X, Oct. 1885, p. 152. 

1885. Goss, N. S. The Thick-billed Grebe (Podylimbus podiceps) breeding 
in Kansas. From Auk, vol. II, 1885, p. 388. 

188G. Goss, N. S. Additions to the Catalogue of Kansas Birds. From Auk, 
vol. Ill, pp. 112-115. 

Adds to the list Fregata aquila, Himantopus mexicanus. Anas fulvigula 
maculosa, Geococcyx californicus, Bubo Virginian us subarcticus, Passerculus 
sandwichensis alaudinus, and Thryothorus bewicki bairdi (?). 

188G. Goss, N. S. Capture of the Sciesor-tailed Flycatcher on the Southeast 
Coast of Florida. From Auk, vol. Ill, p. 134. 

188G. A. O. U. The Code of Nomenclature and Checklist of North Ameri- 
can Birds adopted by the American Ornithologists' Union, being the report of 
the committee of the union on classification and nomenclature. [Motto.] New 
York. American Ornithologists' Union. 1886. 8vo, pp. — . 

Adds to our list Colinus virginianus texanus. Contains specific mention of 
twenty-seven species as found in Kansas ; also of ten fossil species found in west- 
ern Kansas. 

1886. Lantz, D. E. The American Ornithologists' Union. From Industrial- 
ist, vol. 12, p. 9. 

1886. Lantz, D. E. Our Game Laws. From Industrialist, vol. XII, p. 22, 

1886. Dyche, L. L. The Red Crossbill (Loxia curvirostra stricklandi) in 
Kansas. From Auk, vol. Ill, Apr. 1886, p. 258. 
First record. Remarks by Wm. Brewster. 

1886. Lantz, D. E. Mexican Crossbills in Kansas. From O. and O., vol. XI, 
Apr. 1886, p. 59. 

1886. Goss, N. S. The Number of Eggs laid by the Swallow-tailed Kite. 
From O. and O., vol. XI, Dec. 1886, p. 183. 

1836. Goss, N. S. A Revised Catalogue of the Birds of Kansas, with de- 
scriptive notes of the nests and eggs of the birds known to breed in the state. 
By N. S. Goss. Published under the direction of the Executive Council. May, 
1886. Topeka : Kansas Publishing House, T. D. Thacher, state printer. 1886. 
8vo., pp. i-iv-|-i, 1-76. 

The list follows the nomenclature of the A. O. U. check- list, and embraces 335 
species and races, of which 175 are known to breed in the state. Reports of A. 
O. U. committees are appended. 

1886. Breninger, Geo. F. Nest and Eggs of the Short-eared Owl. From 
O. and O., vol. 11, 1886, p. 167. 

Found breeding in Marshall county, Kansas. 



Adda Spizi 
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p. 167. 
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1B86. Cjobs, N. 8. The Snowy Plover on the Salt Plains of Indian Territory 
>Dd Kanaaa. From Auk, vol. Ill, 1836, p. 109. 
Adds i^giatitis nivosa to our list. 

1S8T. Gosa. N. 8. Additiooa to the Catalogue of Kansas Birde. From Trans. 
,Di Acad. Science, vol. X, p. 28. 
All previously reported. 

188T. Goss, N. 8. Additions to tbeCatalogueof the Binlsof Kansas. From 
I. IV. 1887, pp, 7-11. 



? porta several species as 
6, vol. X. p. 77, 
, N. 8. What Constitutes a full Bet of Eggs? From Auk, vol. IV, 



BKKT. A Manual of North Anverican Birds, by Robert 
itrnted by 464 outline drawings of the generic characters. Phil- 
adelphia: J. B. Lippiocott Company, 1887. 8vo, pp. i-xi, 1-631, plates 121. 
lias Kaaeaa refereDces. 

1887. Lahtk, D. E. Report of theCooimitteeon Ornitholt^y. From AduusI 
t of the Kansas State Horticultural Society, vol. XVI, for 1886, pp. 189-193. 
1887. S>ow, F. H, On the Discovery of a Fossil Bird Track in the Dakota 
BndBtone. From Traos. Kan. Acad. Science, vol. X, 1887, p. ,3. 

1887. Go.ifl, N. 8. Merganser americaoa breeding in New Mexico. From 
uk, vol. IV, p. .144. 

1887. Gosg, N. S. Ictinia mlsBissippiensis and .flgialitls nivoea nesting in 
outhern Central Kansas. From Auk, vol. IV, 1887, pp. 344. 345. 

Same article in Tranfi. Kau. Acad. Science, vol. XI, p. 11. 

1888, GosB, N. S. Feeding Habits of Pelecanue erythrorhyncbiiB. From 
Auk, vol. V, p. 25. 

article in Trans. Kan. Acad. Science, vol. XI, p, 11, 
Goss, N. S, Notes on the Vellow-tailed Oaaaique (Gymnoetinops mon- 
;it«umie). From Auk, vol. V. p, 27. 

Same article in Trans. Kan. Acad. Science, vol. XI, 1889, p. 12. 

IS88. Cooke, W. W, U. S, Department of Agriculture. Diviaion of Eeo- 

nic Ornilholoey. Bulletin No. 2. Report on Bird Migration in the Mississippi 

Valley in the years lS8i and 18SJ, by W. W. Cooke, Edited and revised by Dr. 

C Hart Merriam, Washington; Government Printing Office. 1888. 8vo, pp. 

1-31.3, a[ie map, 

Uany references to Kansas birds and localities. Part of the body of the re- 
lort written by Otto Widmann, of St. Louis, Mo,, and D, E. Lantz, of Manhat- 
kn, Kan. 

1888. Snow, F, H. /Ecbmophorus occldentalis in Kansas. From .Auk, vol. 
r, 1888, p. 201. 

First record for this species. 

1888. BE?iNeiT, A. L. The Surf Scoter (Oideoiia persptcillata) in Kansas, 
om Auk. vol. V, 1888. p. 203. 

Firet record for this species. 

1888. Goss. N. B. New and rare birds found breetling on the San Pedro 
artir Isle. From Auk, vol. V, 1888, pp. 240-244. 
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1888. Goss, N. S. How far west has Anas obscura been found ? From Auk, 
vol. V, 1888, p. 444. 

1888. EvERMANN, B. W., and Jenkins, O. P. Ornithology from a Railroad 
Train. From O. and O., vol. XIII, May. 1888, p. 65. 

Notes of a journey from Indiana to Guaymas, Mex., with some Kansas observa- 
tions en route. 

1888. Habtzell, L. B. Nesting of the Burrowing Owl. From O. and C, 
vol. XIII, June, 1888, p. 85. 

1889. Goss, N. S. Additions to the Catalogue of the Birds^pf Kansas, with 
notes on their habits. From Auk, vol. VI, April, 1889, pp. 122. 

Same article in Trans. Kan. Acad. Sci., vol. XI, 1889, p. 60. Adds Picicorvus 
columbianus to our list. 

1889. Goss, N. S. The Anhinga (Anhinga anhinga). From Trans. Kan. 
Acad. Sci., vol. XI, 1889, p. 58. 

1889. Goss, N. S. The Double-crested Cormorant (Phalacrocorax dilophus). 
Ibid. p. 59. 

1889. Snow, F. H. Three new Kansas Birds. Trans. Kan. Acad. Sci., 
vol. XI, p. 62. 

Refers to species already reported. 

1889. Lantz, D. £. The Harrier or Marsh Hawk. From the Industrialist, 
vol. XV, p. 21. 

1889. Lantz, D. E. The Icteridse. From Report of Standing Committee on 
Ornithology, in Report of Kan. State Hort. Society, vol. XVIII, 1889-'90, pp. 
219-224. 

1889. Lantz, D. E. List of Birds Beneficial to Horticulturists. Ibid. pp. 
224-5. 

1889. Barrows, Walter B. U. S. Department of Agriculture. Division of 
Economic Ornithology and Mammalogy, Bulletin No. 1. The English Sparrow 
(Passer domesticus) in North America, especially in its relations to agriculture. 
Prepared under the direction of Dr. C. Hart Merriam, ornithologist, by Walter 
B. Barrows, assistant ornithologist. Washington : Government Printing Office, 
1889. 

Kansas references and contributions. 

1890. DwioHT, J., JR. The Horned Larks of North America. From Auk, 
vol. VII, 1890, pp. 138-158, map. 

Adds to ICansas fauna Otocoris alpestris leucolsema based on winter specimens 
from Manhattan and Fort Riley. 

1890. Kellock), V. L. Summer Birds of Estes Park [Colo.] From Trans. 
Kan. Acad. Sci., vol. XII, pp. 86-90. 

1890. Kellogg, V. L. Some Notes on the Mallophaga (bird-lice). Trans. 
ICan. Acad. Sci., vol. XII, pp. 46-48. 

1890. Goss, N. S. The Mottled Duck in Kansas. From Auk, vol. VII, 
p. 88. 

Adds to our list Anas fulvigula maculosa, previously reported as Anas ful- 
vig^ula. 
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1890. Goss, N. S. PhatffiDoptilus nuttalli nitidus brMiag in Kaaeas, Ibid, 
p. SS6. 

First record for the etate. 

1890. GosB, N. B. Additions to the List of Kansas Birds. FromTraca. Kaa. 
Acad. Sci., vol. XII, 1890, p. 34. 

Same bird mentioDed above aod little brona crane, Grus caaadenais. 

1890. Goad, N. S, Correction lo Catalogue of Kanaaa Birds. From ibid. p. GO. 

Same article in tbe Auk, vol. VIII, 1891, p. 116. 



ts of White-faced Glossy Ibis. 



1890. Goss, N. S. Second Occurrence 
From ibid. p. 61. 

Sama article in the Auk, vol. VIII, 1891. p. 113. 

1890. Lantk, D. E. Injurf to Grapes b; Birda. From the loduatrialist, vol. 
XV, p. 105. 

1800. Lantz, D. E. Habits of the Barred Owl, From the Auk, vol. VII, 

1890, p. S86. 

1891. La«tz, D. E. Report of the Standing Committee on, Ornithology. 
From Second Bieooial Report of Kansas Btate Horticultural BocJety, vol. XVIII, 
■ppeadix, p. 16. 

1S91. Go^e, N. S. History of the Birds of Kansas. By N. S. Gosb. Illus- 
trating 529 birds. Tupeka, Kan.; Geo. W. Crane k Co.. printers and binders. 

1891. Royal 8vo, pp. 69S+1 1, and 30 photogravure full-page plates. 

Three hundred and forty-three epecies and races are described, all previously 
reported. Sage grouse and shore lark eliminated from the list. 

1891. Pbabody, Rev. P. B. A Probable Addition to the Avifauna of Kansas, 
yrooi O. and O., vol. XVI, 1B91, p. U. 

Barron's golden-eye, an error of identification, which Mr. Peabody corrects 
D tbe falloning number of O. and O., p. 25. 

1891, Pkabody, Rev. P. B, A Plea for Neat Collecting. From O. and O., vol. 
CVI, 1891, p. 98. 

1891. A[llen!. J. A, Gose's History of the Birds or Kansas. From Auk, 
■ol. VIII, 1891, p. 228. 

Editorial re vie w- 

1891. [AwoKYMOua.] Obituary notice of Col. N. 8. Goes. From Auk. vol. 
irill, 1891, p. 245. 

1891. [EoiToRiA!..] Goss'a History of the Birds of Kansas. From O. and 
3., vol. XVI, 1891, p, 1T6. 



1893. Peabody, Rev. P. B. Where the MiBsiasippJ Kites Fly. Ibid. p. 168. 
1893. WiLLifffoN, B. W, Kansas Pterodactyls. From Kansas Univeraity 
Suorterly, vol. I, 1892, pp. 1-14, vol. II, 1893, pp. "9-82. 

law. Snow. F. H. The Pacific Eider in Kansas. From Auk. vol. IX, 1892, 
f.l9B. 

ord for Somateria v-nigra, 
-16 
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18d2. Bendire, Chjh^. Smithsonian Institution. United States National 
Museum. Special Bulletin No. 1. Life Histories of North American Birds, with 
special reference to their breeding habits and eggs, with twelve lithographic 
plates. By Charles Bendire, captain U. S. army (retired), honorary curator [etc.] 
Washington : Government Printing Office. 18d2. 4to, pp. i-viii, 1-446, pll. 12. 

Kansas references to twenty-five species and notes by ICansas observers. 

1893. CoLLETTE, A. M. Two Rare Birds of Kansas. From Trans. Kan. Acad. 
Sci, vol. XIII, 1893, p. 29. 

Refers to glossy ibis and Clarke's nutcracker. 

1893. CoLLETTE, A. M. Nesting of the Pied-billed Grebe. Ibid. p. 49. 

1893. Hasbro ccK, E. M. Evolution and Dichromatism in the genus Mega- 
scops. From Am. Naturalist, vol. XXVII, ISaS, pp. 521-533, 63a-649. 

1893. Kellogg, V. L. The Road-runner in Kansas. From Auk, vol. X, 
1893,. p. 364. 

Its occurrence in Comanche county noted. 

1893. Lantz, D. E. lonornis martinica in Kansas. From Auk, vol. X, 1893, 
p. 300. 

First record for this species. 

1894. Kellogg, V. L. Notes on Kansas Birds. From Auk, vol. XI, 1894, p. 
260. 

A notice of Menke's Birds of Finney County, announcing that four of them 
are new to our fauna. Real additions are: Carpodacus mexicanus frontalis and 
Hesperocichla nievia. 

1894. Lantz, D. E. Harris's Sparrow. From Industrialist, vol. XX, p. 125. 

1891. Menke, H. W. Birds of Finney County, Kansas. From Kansas Uni- 
versity Quarterly, vol. Ill, Oct. 1894, pp. 129-136. 

A local list of 166 species, including the European house sparrow. He adds 
to the Kansas fauna the three species already reported to the Auk by Mr. Kellogg. 

1894. CoALE, H. K. Ornithological Notes of a Flying Trip through Kansas, 
New Mexico, Arizona, and Texas. Auk, vol. XI, 1894, p. 216. 

A few notes at Fort Leavenworth and Fort Riley. 

1895. Burns, Frank L. Bulletin No. 5. The Wilson Ornithological Chapter 
of the Agassiz Association. The American Crow (Corvus americanus), with 
special reference to its nest and eggs. By Frank L. Burns. Oberlin, Ohio. 
March 15, 1895. small 8vo pamph., pp. 1-11. 

1895. Lantz, D. E. Bird Notes for the Season. From Industrialist, vol. XX» 
p. 125. 

1895. Lantz, D. E. The Blue-gray Gnatcatcher. From Industrialist, vol. XXI, 
p. 41. 

1895. Bendire, G'. Smithsonian Institution. United States National Mu- 
seum. Special Bulletin [No. 3]. Life Histories of North American Birds, from 
the Parrots to the Grackles, with special reference to their breeding habits and 
eggs. By Charles Bendire, captain and brevet major, U. S. A. (retired), with^ 
seven lithographic plates. Washington: Government Printing Office. 1893^ 
4to, pp. i-viii, 1-518, plates 7. 

Specific mention of thirty-seven species as found in Kansas. 

Some notes by Kansas observers. 



ZOOLOGY, ETC. 243 

1895. A. O. U. Check- list of North AmericaD Birds, prepared by a com- 
mittee of the American Ornithologists' Union. Second and revised edition. 
New York : American Ornithologists' Union. 1895. 870, pp. xi -f 372. 

Specific mention of many Kansas species. 

1895. WiLLiSTON, 1^. W. Notes on the Mandible of Ornithostoma. From 
Kansas University Quarterly, vol. IV, 1895, p. 61. 

1896. Lantz, D. E. An Annotated List of the Birds found near Manhattan, 
Kan. From Trans. Kan. Acad. Science, vol. XIV, 1896, pp. 116-123. A local list 
of 240 species and races, of which 100 species have been found breeding, while a 
number of others are supposed to breed. 

1896. Lantz, D. E. Notes on Loxia curvirostra stricklandi. Ibid. p. 124. 

1896. W1LLI8TON, S. W. On the Skull of Ornithostoma. From Kan. Uni- 
versity Quarterly, vol. IV, April, 1896, p. 195. 

1896. WiLLisTON, S. W. On the Dermal Covering of Hesperornis. Ibid, 
vol. V, July, 1896, p. 53. 

1897. Lantz, D. E. Notes on Phalsenoptilus nuttalli nitidus. From Trans. 
Kan. Acad. Science, vol. XV, 1897. 

1897. Kellogg, Vernon L. Additions to Gross's Revised Catalogue of the 
Birds of ICansas. From Trans. Kan. Acad. Sci., vol. XV, 1897. 
No species not previously reported. 

1897. Lantz, D. E. Birds of Western Uplands. From Western Homes, vol. 
I, Oct. 1897, pp. 30-a3. 

1897. Audubon, Maria R. Audubon and his Journals, by Maria R. Audu- 
bon, with zoological and other notes, by Elliott Coues. Vol. I. [ II]. New York : 
Charles Scribner's Sons, 1897. 2 vols., 8vo, pp. i-x, 532, 554, nine facsimile di- 
ploQias, etc. 

Among these interesting journals is the account of his journey up the Mis- 
aouri river in May, 1843. Interesting observations and collections were made 
^bove Fort Leavenworth and liear St. Joseph on the west side of the river. At 
least sixty-four species of birds are mentioned as observed in Kansas, among them 
t>eing Bell's vireo and Harris's finch, sp. nov. Other birds are referred to in 

C^eneral terms, as, blackbird, grebe, swan, etc., with no means of positive identi- 
fication. ' 

recapitulation. 

No. Total 
^ear. Authority reporting. added, on list. 

1810. ... Z. M. Pike 1 1 

1814 Lewis and Clarke 1 . 2 

1823. . . . Thomas Say 8 10 

1839. . . . Prince Maximilian of Wied 12 22 

1844 .... Gregg 2 24 

1845 . . . Fremont 1 25 

1848 Lieutenant Abert 26 51 

1849 Francis Parkman 1 52 

1851.... Kelly 1 53 

1858. . . . Baird. P. R. R. reports 42 95 

1865 Doctor Hoy 1 96 

1865. . . . Doctor Coues. Ibis 7 103 

1871 .... Doctor Coues. American Naturalist 7 110 

1872 Professor Snow. 1st edition, April VQ^ ^\<5i 
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No. ToUl 

Year. Aathority Teportin^. added, on Ibt. 

1872 Sdow. Same edition, on authority of Brewer 19 235 

1872 Allen, in American Naturalist for May 11 246 

1872. . . . Allen, in Bull. M. C. Zool. for July 3 249 

1872 Snow, on authority of Baird. American Naturalist 19 268 

1872 .... Snow. 2d edition of catalogue, usually cited 1873 3 270 

1873.... Snow. Transactions Board of Agriculture 1 271 

1874 Snow. Observer of Nature 5 276 

1874 Benson. Forest and Stream 4 280 

1875 Snow, in various papers 4 284 

1875 Snow. 3d edition, correct to Jan. 1, 1876 13 297 

1878. . . . Snow 6 3a3 

1879.... ColonelGoes 1 304 

1880.... Goss 1 305 

1881. . . . Doctor Blachly 1 306 

1881. . . . Goss 1 307 

1882 Allen, on authority of Gross 1 308 

1882.... Snow 1 309 

1883.... Goss 2 311 

1883. . . . Goss, lat edition of catalogue 10 321 

1884. . . . Goss, Auk, vol. I 4 325 

1885. . . . Goss, Auk, vol. II 2 327 

1885 Gross, on authority of Dyche 1 328 

1886. . . . Goss, Auk, vol. Ill, p. 112 7 335 

1886 .... Dyche 1 33G 

1886.... A. O. U. Check-list 1 337 

1886. . . . Goes, Revised Catalogue 337 

1886. . . . Goss, Auk, vol III, p. 409 1 .338 

1887.... Goss, Auk, vol. IV, p. 7 1 339 

1888. . . . Snow, Auk, vol. V 1 3J0 

1888. . . . Bennett, Auk, vol. V 1 341 

1889.... Goss, Auk, vol. VI, p. 122 .- 1 .342 

1890. . . . Dwight, Auk, vol. VII 1 343 

1890. . . . Goss, Auk, vol. VII, p. 286 1 344 

1890 Gross, Trans. Kan. Acad. Science 1 315 

1891 Gross, History of Kan. Birds 345 

1892. . . . Snow, Auk, vol. IX 1 346 

1893. . . . Lantz, Auk, vol. X 1 347 

1894 Kellogg, on authority of Menke 2 349 



II. An Historical List of Kansas Birds. 

In the following list, I have, to some extent, made use of the zone iiameB pro- 
posed by the United States Biological Survey. ( Year book of the Department of 
Agriculture for 1894.) Briefly stated, there are three primary life regione recog- 
nized in the North American continent — boreal, austral, and tropical. The 
boreal region is divided into three well marked zones stretching in irregular lines 
across the continent — the arctic zone, the Hudsonian zone, and the Canadian 
zone. The austral region is similarly divided into three transcontinental aones 
— the transition zone, the upper austral zone, and the lower aoetral aoae. 
The tropical region enters the United Btatea at only three points — in sontfaem 



JOOLOOT, ITC. 



245 



Florida, southern Texas, and the lower Colorado valley id western Arizona, aod 
1 MUtheaetern California. 
The boundaries of these zones hare Dot yet been fully determined, ho that any 
attempt to apply them to the variouH apeciea in desaribing their geographical dia- 
tributioD must aa yet appear crude: but the advaotageaot recoRnizingagoneral 
jiy8t«ni like the one proposed are ao great, that I could not refrain from partially 
using it. 

^chraophorua occidentalia iLawr.) Western Grebe. Accidental in 
A western species, ranging from Loner California and Mexico to the 
British provinces and eastward to the mountains- Breeds throughout its Doroial 
langB. One specimen, a young toale, was taken on the Kansas river at Lawrence, 
November 3, 1887, and re|xirted to the Auk of April, 1888, by Prof. P. H. Snow. 
2. 3. Colymbus aorituslLinn.) Horned Grebe. Migratory; rare. Breeds 
ia northern United Slates and British America. Snow, 1872, and all subsequent 

i. CdlymbuH nigricollis californicus i Heerm.) American Eared Grebe. 
ISigratory : rare in eastern Kansas; more frequent in the western counties, where 
It may breed. First reported from the state by Professor Snow, in Observer of 
Nature, April, 1874, Snow's Catalogue. 1875. 

4, 0. PodilymbuB podiceps (Linn.) Pied billed Grebe. Chiefly migratory ; 
wratDon. A few breed in the state in suitable localities and favorable seasons. 
Snow, 1872. Found breeding at Ernporia. May SG, lS8o, by Bennett and Kellogg. 

Gavia Imber(GunD). Lood. Migratory; not common. Breeds Jn 
northern United States and British provinces. Snow, 1873. 

G. 51a. LaruB argentatus smithsonianus (Couesi. American Herring Gull. 
Uigratory; rare. Snow, 1873. 

7. 53. Lotus californicus (Lnwr.) California Gull. Migratory; rare. Goes, 
13. Taken by him In Reno county, October 20, ISSO. 

8. 54. Larus delawarensis (Ord). Ring-billed Gull. Migratory; rather 
Snow, 1875. Taken at Lawrence, April, 1873, by N. J. BtepbanB. ' 

5. 59. Larus frankllnil iSw. £ Rich.) Franklin's Oull. 
QQQ. Coues, 1365, In the Ibis. 

10. GO. LariiB Philadelphia (Ord). Bonaparte's Gull. Migratory; uotcom- 
noD. Goes, 1870. Taken April 18, 187S. B. N. O. C, vol. 4, p. 190. Taken 
ktao at Manhattan, April 7, 1890. 

11. 62. Xema sablnii (Sab.) Sabine's Gull. An accidental visitant; very 
■are. Snow, 18TS. A specimen taken by Peter Long at Humboldt, September 



Migratory ; 



a Tern. 



migrant. May 



3. 70. Sterna hirundo (Linn.) Common Tern, Migratory; rare. Listed 
by Snow, first and second editbns, but eliminated from the third edition. Re- 
ported from Russell county by F. B. Benson in 1871, Forest and Stream, vol. 
i p. 31]. Goes, 1883. 

11. 71. Sterna antlUarum (Less.) Least Tern. Summer resident; rare. 
lUuges throughout the greater part of the United Staten and the eontbern part 
el the Britiafa provinces, breeding In the greater part of \taTMi¥,%,bNA'i>iwSvl w* 
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the sooth. Soov. t^7± Foaud bmdiii^ oo the Cl man oe rirer^ in ic^"*— « br 
CokNiel GosB. 

15. 77. Hjdrocbelkkm cigra raruxameoss 'Gtnel.^ Black Tern. SoaLnm' 
rendent: rare: io nugratioc, commoo. Breeds from ir^w*» nanhirard ioto 
America. Snov, ISTi. 



16. 118. ADhic^ anhicga ' Line. > Anhinga. A rare Tuitant in sommer. 
Belong* to the lover aostral and tropical regions of the United States and sooth> 
ward. Taken twice in Kansas— in the Solookon Taller, Aogiist, 19S1, by C. W. 
Smith, of Stockton, and oo Crooked creek, Meade coontj, Haj I, 1388, bj Dan- 
iel Lambert, of Wilbom, Ford coanty. First reported bj Snow, 18852, B. X. O. C, 
Tol. ^^I, p. 6L 

17. IdO. Fhalacrocoraz dilophns Sw. Jt Rich.i Doable-crested Cormorant. 
Migratory: not rare. Breeds in the Canadian zone, west to the mountains. 
Snow, 1S72. 

IS. 121. Pbakxrrocorax mexican OS 'Brandt*. Mexican Gormorant. A rare 
risitant. Belongs to the tropical region. A single specimen was captured at 
Lawrence, April 2, 1S^2, by Geo. D. Allen, and reported by Professor Snow in his 
first edition as P. floridanas ; corrected in the second edition. 

19. 125. Pelecanos erythrorhynchos »Gmel.» American White Pelican. A 
common migrant. May rarely breed in the state, but thus far reports of 
their breeding have not been rerified. They nest on the i<J^g>dff in the rirets 
and lakes of the northern United States and British America. Snow, 1872. 

20. 128. Fregata aqoila fLino.) Man-o'- War Bird. Accidental in the state. 
They inhabit the tropical seacoasts, mostly north of the equator; somewhat 
common on the coasts of the lower austral zone; accidental in Ohio, Nora Sco- 
tia, and Kansas. Taken at Downs by Frank Lewis, August 16, 1880. Reported 
by Goes. Auk, vol III, p. 112. 

21. 129. Merganser americanus iCass.) American Merganser. A winter 
sojourner: rather common. Breed chiefly north of the United States, except in 
the mountain ranges. Snow, 1872. 

22. 130. Merganser serrator <Linn.) Red-breasted Merganser. A rare 
winter visitant. Breeds in the boreal region, chiefly in the Hudsonian and arctic 
zones. Its winter range extends throughout the greater part of the United 
States. Snow, second edition, 1872, on authority of Baird. 

23. 131. Lophodytes cucuUatus (Linn.) Hooded Merganser. A rare resi- 
dent; common in migration. Ranges over nearly the whole of North America, 
breeding from Kansas northward along the inland streams and lakes. Snow, 1872. 

24. L32. Anas boschasf Linn.) Mallard. A rare resident ; abundant in mi- 
gration, often found on open streams in midwinter. Ranges over the whole of 
North America, breeding chiefly northward. Baird, 1858. 

133. Anas obscara fOmel.) Black Duck. Mi^ratoryt if it occurs. A bird of the eastern 
part« of North America, Dot common west of the Alleirheny moantains and rare west of the Mis- 
sissippi. Snow, 1872, and all later catalogues ; but evidence of its occorrence in Kansas is en- 
tirely wanting, and it should be dropped from onr list. 

25. IMsL, Anas fulvigula maculosa (Senn.) Mottled Duck. Not common; 
may breed. Habitat, Texas north to Kansas. Specimens of this duck taken in 
Kansas have been mistaken for the black duck. Gross, 1886. Entered as A. ful* 
vigula. 



ZOOLOQT, ETC. 



247 



26. 135. Chaalelaamua straperua (Lion.) Gadwall. A rare aummer reel- 
dent; common in migration. Raogefl over the northern hemiapbere, breediog 
mostly ID the northern parte. Snon, 1S72. 

37. 137. MarecEi araeriL'nna IGmel.) Baldpate. A rare summer reeident; 
cnmmoD in migration. Nearly thf same raoge as the preceding apedes. Snow, 
1873. 

38. 138. NettioD carolinenaia iGmel.) Green-winged Teal. An abundant 
migrant, nometiraea wintering in Kansaa. Breeds chiefly north of tbe United 
States and wintera on the southern borders and in Central America. Mexico, and 
Cuba, Abert, 1848. 

19. 140. Querquedula discors (Linn.) Blue-winged Teal. A aummer resi- 
dent in suitable localities, but chiefly migratory; abundant. Ranges over North 
America to about latitude 60^ north, but Is not common west of the Rocky 
mountains, Breeds mostly in the upper austral and tranaition zones. Snow, 
1872. 

30. lil. Querquedula cyanoptera (Vieill.) Cinnamon Teal. Rather com- 
mon in the western counties, but rare in eastern Kansas. \ western species 
which is rare east of the plains. Breeds moatlj within the United States. Goas, 
1883, 

.11. H2. SpatulaclypefttalLinn.l Sboveler. A rare summer resident : com- 
mon in migration. Ranges over tbe northern hemisphere, breeding on this con- 
tinent, rrom Texas to Alaska. Snow, 1872. 

32. U3. Dafila aciiU (Linn.) Pintail. Migratory; common. Breeds in 
the boreal region and transition zone, north of the United States. An early mi- 
grant; February or March. Snow, 1872. 

33. 144. Aix eponaa (Linn.) Wood Duck. \ summer resident, becoming 
less common as the larger timber disappears from our atreama. Ranges over the 
temperate parts of North America and breeds throughout its range. Neala in 
Iiollow trees. Maximilian, 18!i9. 

34. 146. Aythya americana(Eyt.} Red-head. A common migrant. Breeds 
mostly north of the United States. Snow, 1S72. 

5, 147, Aythya vallisneria(Wila.) Canvas-back. Migratory : some years 
common; others absent. -An early migrant; February. Breeds mostly in boreal 
America. Snow, 1872. 

X. 148. Ajthya marila (|Linn.) American Scaup Duck. Migratory ; rare. 
SaDgea over North America, but breeds in the boreal parta. Snow, 1872. 

37. 149. AythyaafflniaiEyt.) Leeaer Scaup Duck. Migratory ; much more 
OommoD than tbe last. Belongs to North America in general, but breeds north 
at the United States. Snow, 1872. 

38. 150. Aythya eollarislDonov.) Ring-necked Duck. A 
Ranges the whole o( North America, but breed.s chiefly in thi 
Snow, 1872. 



nericana iBonap.l American Golden eye. 
general, but breeds chiefly north of the 



3D. 151. Clangula clangula 
migratory; rare. North Americi 
United States. Snow, 1872. 

40. 153. Cbaritonetta albeola(LiDn.) Buffle-head. Migratory; sometimes 
common. Rangea North America in general. Breeds from northern Unit ed 
Blates to tbe arctic L-ircle. Snow, 1872. 
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JI. 16G. Oidemiaperspicillata (LioD.) Surf Scoter. A rare v 
OTer all of North America, but chiefly along the Beaci>a9ts. Breeds far t 
A single specimen was taken on the Kaosas rivet* near Lawreoce, October I 
1987, by Mr. A. L. Bennett, of Emporia. Re[>or[ed by him. Auk, 
1S88, p, 203. 

12. Hjl. Somateria v-nigra Gmy. Pacific Eider. Accidental in 
Taken near Iiawretice by A. L. Weidman, 1892, and reportMl by Professor Sm 
Auk, vol. IX, p. 198. 

43. 167. Eriamatura rubida l Wila.) Ruddy Duck. A rare summer r«ai- 
dent: common in migration. Ranges Ibmughout North America but breeds 
chiefly northward. Snow, 1S72. 

jj. 169, Chen byperborea I Pall.) Leaser Snoiv Gooae. Abundant in migra- 
tion. InbabitR nestern North .\meriua east to the Mississippi valley. Breeds 
far north. Soon, 1672. 

ib. 169.1. Cheu Cierulescene fLtno.) Blue Goose. A rare migrant. In- 
habits the interior of North America east of the Rocky 
the shoreB of Hudson bay. Snow, 1878. 

46. 171a. Anser albifrons gambeli(Hartl.. 
Common in migration, Breeds far north, and retires 
in winter. Snow, 1872. 

il. 172. Etranta canadensis (Linn.) Canada Goose. Once sumioer red- 
dent ; now a common migrant. .\ few remain in winter unli^se ice covers all our 
rivers. They brew] from about latitude 40 northward to the Arctic ocean. 
Lewis and Clarke met with many gosling.i, probably •'<! tbis species, on tbe Mis- 
souri river above the present city of .\tchison. Maximilian, prince < 
found the Canada goose breeding near the same place in 18.14. First 
from the state by Maximilian. 18.T9. 

48. 172a, Brants canadensis hutchinsii (Sw. & Rich.) Hutcbins' 
Migratory ; common. Habits and dietribution similar to the Canada goose, 
cept that this species breeiis further north than the last mentioned. Sdow, 
on authority of Baird, 

49, 173, Branta bernicia iLinn.i Brant. .A rare accidental migrant, 
usual range is near the .\tlactic coast. It breeds within the arctic circle. 
There have been several authentic institncee of its occurrence in this 
Snow, 1B72, 

30. 180. Dior columbianus (Ord.) Whistling Swan. Migratory; 
Ranges the whole of North .\merica, breeding far northward. Snow, 187fi. 

51. 181. Ulor buccinator (Rich.) Trumpeter Swan. Migratory; more 
mon than the last named. Habits and range the same, except that 
farther south. Snow, 1B72. 

52. 187. Plegadis guarauna <Linn.| White-faced Glossy Ibis. .' 
itor. A bird of tbe western elope, first taken near Lawrence by W. L. Bullenv 
in the fall of 1879. Reported to Colonel Goas by Professor Snow. First published 
report seems t^i be in Gosa'e Catalogue, flret edition, 1SS3. Other captures have 
been at Wichita. October IT, 1890, by Doctor Mathews, and near McPh< 
April 29. 1891. by J, W, Blair, 
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188, Tantalus loculator I Linn.) Wood Ibis. Irreguli 
A bird of the tropical and tower austral regions, occurring casually 
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upper austral zone. Reported to Coloael Goes in the epricg of lSi&, by Dr. Geo. 
occurring near Chetopn, Otiaervecl by Doctor Watson at Bllia, Marc^b 
Gosa, 16S3. 



n. Botaurus leatiginosut 
not uncommon. Ranges 
Breeds in marshes anit b\ 



. 181. Ardetta 

Ranges over all 

il. Nests ID dens 



Bittorn. Summer 
T all of temperate and tropical North 
p9, nesting on the ground. Snon. 1S72. 
exilis (Gmel,) Lpast Hittern. Summer resident; not 
of temperate Nurlh America and tropical America south to 
B swamps. Snow, 1872. 



56. 164. ArdeaherodiaH(Linn.i Great Bine Heron, Summer resident; com* 
ion along our streams. Ranges over all of North America except the treeless 
»giooG. Builds its nest in trees, usually iu communities, Sdow, 1872. 

57. 196. Ardea egretta iGmei.i American Egret. A summer visitor: not 
ue. Ranges from the British provinces in the north to Chili in the south. 
Ireeds ia the United States chiefly in the lower austral zone. Young birds in 
uly and August wander up our rivers further north, but they soon retire to their 
ropical winter home. Baird. 1E68. 

58. 197. .^rdca candidifwima (Gmel.l Snowy Heron. A summer visitor; 
ot rare. Arrive from the south in July and August and stay but a short time. 

!Kest chieflj in the warmer parts ot North .\racrica, the summer visitors at the 
north being floclts containing mostly young birds in first plumage. First taken 
:l>j- E. U. Prentii-e. at Topeka, August 15, 1872. Reported by Snow, 1873. 

>. 200. .\rdea Citrulea Linn. Little Blue Heron. A summer visitor: 
After nesting in tropical and lower austral zones, the families, old and 
young together, often wander northward for a short time. They are very rare 
west of the MissiBsippi valley, First taken in Kaosae by Colonel Gobs, at Neosho 
Falls, and reported by Suow, 1875. 

I. 201. Ardea virescens (Linn.) Green Heron. Summer resident: com- 
Their summer range seems to eitend to must parts of the northern United 
Slates and into southern Canada. They winter in the Southern states and 
southward. Baird, 185S. 

. SOS. Nycticorax nycticoras nui^vius < Bodd.) Black-crowned Night 

0. Summer resident ; not very common because the state has few marshy 
districts suitable for their feeding-grounds. They range over nearly the whole 
ot America, except the arctic regions, and breed in their favorite haunts through- 

their United States range. Snow, 1872. 

12. 203, Nycticorax violaceus (Linn,) Vel low-crowned Night Heron. Sum- 
resident: rare. Range over tropical and subtropical America. Breed north- 
ward to about 40^ north latitude and wander casually further north. Talten by 
Colonel Gobs, April 17, 1878, and reported by Professor Snow, 1878. 

1. 201. Grus americana (Linn.) Whooping Crane, Migratory; irregular, 
but usually rare, They were much more abundant before the settlement of the 
state. Its range is east ot the Rocky mountains and mostly in the great interior 
rall^y. Breeds from latitude 40 north to Great Slave lake. Gregg, IBIJ. Abert, 

I. 205. Grus canadensis (Linn.] Little Brown Crane. Migratory; rather 
common. Ranges and breeds farther north tlioo the last species, and is Hior» 
irequent nearer the coast. Goes, 1890. 
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G5. 200. GrU9 meiicana (Mfill-l Sandhill Crane. Mierratory; 
Ranges through the lower and upper austral and transitioD zouee, [ram the S 
sisaippi ReBtward to the Pacific coast. Breeds throughout its range. Ore^. 
1S14. 

06. 208. Ralluaelegans i.-Vud.) Kiag Rail. Summer resident ; commoo in 
the fen- marehee of the state. Ranges throughout the upper and lower austral 
zoDeB ae far west as the moutitains. Breeds iu this range. Occurs casualtj iu 
the traoaitioD zone. Snow, 1872. 

(JT. 312. RallusvirginianuslLlnD.) Virginia Rail. Summer resideot; *^^M 
Comujaii in migration. Its geographical range is temperate North Americ«,^^H 
souifaward in winter, Nests in marsh lands. Snow, 1972. ^^M 

6S. 214. Foraana Carolina iLinn.i Sora. Summer resident : rare. Abun- 
dant in migration. Inhabits the whole of temperate North America, breeding 
mostly in the northern parts. Retires to Central and South .America duriug the 
winter. Saow, 1873. 

69. 915. Foraana noveboracensis (Gmel.i Vellow Rail. A rare 
resident. Ranges over the greater part of North America, except the 
gioQ and the mountains. Firat taken in Kansas b; Prof. L. L. Dj^cbi 
rence, April 18, 1885. Goes, 1886. 

70. 216. Porzana jamaicensis (Gmel.) Black Rail. A rare i 
dent, belongs to temperate North America, except the moUDtaios; 
Chill. Taken at Neocho Falls by Colonel Gosa, May 3. 1879. Nest with eight 
egga found at Manhattan, June, 1880. Gosa. 1S80, 

71. 218. loDornie martinica (Linn.) Purple GatltDule. A very rare riaitant. 
Found in the southeastern part of the United States, casualty north to New 
York and Massacbu setts, and west to Kansas, Only one record for this state.— 
Manhattan, April U. 1S93. Lantz, Auk, vol. X. 1393. 
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Buminer r^^^l 
us; soutftT^^ 



-72. 21S. Gallinula galeata (Licht.) Florida Gallinule. 
resident. Ranges over tropical America and temperate North America. Breeds 
in the Southern states, but chiefly in the MisBiseippi valley, between latitudes 
40 and 50 . Snow, 18T2, on authority of Baird. 

13. 221. Fulicaamericana iGmet.) American Coot. Summer Fesidevt, not 
uncommon where there are ponds. .\n abundant migrant. Ranges orer the 
whole of North America, except the arctic regions, and south to the Dortfaem 
part al South .America. Maximilian. 1S39. 

74. 223, Phalaropus lobatus I Linn.) Northern Ptaalarope. A rar» mi- 
grant. Breeds in the arctic regions — Greenland, Iceland, Alaska, aod 
northern parts of Asia and Europe. South in winter to Central America. 
1883, B, N. O. C, vol. VIII, p. 18C. 

75, 221. Phalaropus tricolor! Vieill.i Wilson's Fbalarope. A rare ! 
renldeot; common in migration. Ranges north to the middle of the British 
provinoee and south to Brazil, Breeds chietly in the interior and north of Kan- 
sas, Colonel Goss found them nesting on Crooked creek in Meade cautiQ 
Coues, 1965. Ibis, vol. I, second series. 

7G, 225. Recurviroetra americana (Gmel.) American Avocet. 
mer resident in western Kansas. Common in migration throughout the 
r, ranges north to the borderB o! (,\ie arcUc region, breeding from 
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ttortbward to Ihe timita of its range, chiefly on the high iaterlor plains. la nja- 
ler it retiree southward to the Central American states. Abert, 184S. 

T7. -23i!. Himantopua mexicanus iMiill.) Black-aecked Btilt. A rare eum- 
nier resident in weatera Kanaaa. Rangea in Bummer tiirougb the Inner austral, 
upper austral, and transition xones. reai-biog the Canadian zone. Breeds cbiefly 
in the interior parts of its range. Rare on both coaels, except in Florida, 
Winters southward to the etjuator. Been by W. H. Gibson near Lakin, nn the 
Arkansas river. June, 1881, Goss, 1896, 

78. 228. Pbilohela minor (Gmel,) American Woodcock. An occasional 
sutumer resident; not uncommon in eastern Kanaax during migration. Eastern 
XJaited States, north to Canada, and west to the plains. Breeds throughout its 
range. At Manhattan, I have seen three specimens, in February or November, 
-during a residence of nineteen years. Colonel Goss found them breeding near 
Nensho Falls in 187-1. Snow, 1873. 

78. 230. Gallinago delicata lOrd). Wilson's Snipe, Migratory; common, 
Kangea the whole o( North America, breedinit mainly north of latitude 42 . 
■Kouth in winter to central and northern South America. Boow, 1872. 



L-olopaceuB ISayi. Long-billed Dowitcher. Mi< 
icB. except the northeastern part. Breeds in the 
1 northern South .\merica, Boow, 1872, on au- 



80. 232. Macrorhamphua 
oratory; common. North Am 
arctic zone. South in winter 

tbority ol Brewer. 

81. 333. Micropalama himantopua (Bonap.) Stilt Sandpiper, A rare mi- 
grant. Ranges over eastern North .\merica to the Rocky mountains. South in 

vinter to Brazil. Breeds in the far north. Taken at Lawrence, September, 1871, 
by Wm, Osburn. Also taken by Colonel Goas on several occasiooa. Snow, 1875. 

83. 334, Tringat-anutua (Linn.) Knot. Migratory: rare, A bird of wide 
range. In summer, found chiefly along the seacoastaof the northern hemiBphere; 
in winter, nearly throughout the southern hemiaphere. Breeds mostly in the 
arctic zone. Colonel Goss says:- "Two speciraena shot in the spring of the year. 
at Neostio Falls, by Col, W, L, Paraona, are the only ones to my knowledge cap- 
tured or seen in the state." Birds of Kansas, p. 167. tinow, 1872, |?] 

83, 239, Tringa macuiata (Vieilli Pectoral Sandpiper. Migratory: abuo- 
dant. RaDges the greater part of America, but breeds chiefly in the arctic and 
Hudsonian zones. Couee, 1971. 

81. 210, Tringa fuBcicoUis I Vieiil,) White-rumped Sandpiper, A common 
tnigraot- Range and breeding area the same as the last named. Coues, 1865. 

85. 211. Tringa bairdii (Coues). Baird's Sandpiper, Migratory: common. 
itanges over the greater part of America, being more common in the interior 
f>arts. Breeds along the arctic shores, and retires south in winter to the Argen- 
tine Republie and Chili. Snow, 1872, on authority of Baird. 

86. 242. Tringa minutilla(Vieill,) Least Sandpiper. Migratory; very com- 
tooo. Ranges over the whole of America, breeding in the arctic and Hudeoniaa 

-»oQes. Snow, 1972. 

197. 21.3a. Tringa alpina pacifica (Coues). Red backed Sandpiper. A rare 
tnitcrant, Ranges over the whole of North Am 



I 



a and eastern .^aia. Breeds in 
"the arctic regions. First reported from Kansas by Snow, on authority of Dr. 
J. A. Allen: but Doctor Allen now writes me that he took this speciea Qn.l>i in 
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the Great Salt Lake valley, and Dot ia Kaneti<i. Colonel Goes met with l 
state, and reported it on bia own authority. Gobs, 1883. 

88. S-IG. Elreunetes pusillus iLion.l Semipal mated Baodpiper. A migrant; 
njt coturuon. A bird of the eastern Uoited States, west to the Rock; mouataioB; 
B^utb in winter to the West Indies and South America. Breeds in the arctic 
aod HudBODiao lones. Couee, 1865. 

89. 248. Galidris arenaria (Lion.) Sauderling. Migratory; very rare. A 
bird very widely distributed on bolli continents. Breeds in the arctic regions. 
Only one record of its occurrence in Kansas. Taken at Liawrence, October T, 
18T4, by W. E. Stevens, and reported by Professor Snow, 18V5. 

90. 219. Limoea Tedoa iLino.) Marbled Godwit, Migratory; common, I^^ 
inhabits nearly all of North America, breeding chiefly in the transition Z' 
norlhward. Winters southward to Cuba and Central America, Snow, ISTS 

91. 351. Iiimosa biemastica iLinn.) Hudsoniao Godwit. Migrator; 
Ranges over the greater part of America, but breeds in the arctic Kone. 
187S, on authority of Baird. 

92. 25i. Totanus melanoleucus (Gmel.) Greater Yellow-legs. 
migrant. Ranges over nearly the whole of America. Breeds mostly in tbe Hud- 
sooian, Canadian and traneitioo zonee. Snow. ISli, 

93. 355. Tolanua flavipea |Gmel.) Veliow-legs. .-Vn abundant miKrant. 
Ranges over North America. Breeds in the northern pnrt of the tranaitioD xooe 
and in the boreal zones. Occurs south in winter tu the Argentine Republic. 
Soow, 1873. 

91. 356. HelodromuB solirarius | Wils.) Solitary Sandpiper. A comm 
migrant. Ranges over temperate North America, breeding id the Dorthem p 
South in winter to Peru and Brazil. Baird, laiS. 

85. 258a. Symphemia eemipalmnta inornata (Brewst.) Western ^ 
Not common. Probably breeds in western Kansas. .A western snbspecjn 
which ranges cast to the Mississippi valley and south Atlantic states. Breeds 
throughout its United States range, but chiefly westward. Winlere in Mexico. 
Snow, 1872. Reported as the Willet, the aubapeciee not havini; been recognized 
until recently. 

M. 361. Bartramia longicauda IBecbst.l Bartramian Sandpiper. An 
abundant summer resident. Belongs to eastern and central North America, VCC^_ 
to Utah. Winters south to tbe equator. Breeds from southern Kaneas Dort^^^| 
the edgee of the arctic zone. Kelly. 1851. ^^M 

97. 263. Tryngites aubruflcollig (Vieill.) ButT-breaated Sandpiper, A t^H 
migrant. Inhabits all of North America, especially the interior. Breeds in ths 
Arctic zone, Winters south to the Argentine Republic. Soow, 1873. 

98, "263. .\etilismacularia (Linn.i Spotted Sandpiper. .A common summer 
resident: abundant in migration. Ranges throughout North America: breeding 
from the upper austral zone aorthivard to the arctic coast. Winters in South 
America. Snow, 1873. 

9H. 364. Numenius ioDglroatris (Wils.i Long billed Curlew. A rare sum- 
mer resident: common Id migration. lohabits temperate North America; br«<ed- 
iog from the Gult of Mexico northward through the transition zone. Winters in 
Mexico, the West Indies, and Central America. Allen found it breeding in WMl- 
ern KaaasB. A bert, 1848. * JH 
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100. 285. Numeaius hudgocicus (Latbj Hudsocian Curlew. A rare mi. 
l^rADt. Found Id nearly all parts of America, breeding from the oortbera part of 
thi.< United States to the ari^tic coast. Wiatera moetl; south of the United States. 
Snow, 1S72, on authority of Baird, 

101. ■2&>. NLimeGiuaborealisiForat.) Eskimo Curlew. Anabuadaut migrant, 
but rarely seen in fall migration. They belong rather to eastern North Atnerioa, 
breeding far northward; south in winter to Patagonia, .\llen, 187S, in Ameri- 
can NatoraliHt. But Doctor .\llen Bays that the record was made in error; L-on- 
eequenlly, the earlieet authentic record of ita occurrence in Kaniaa becomes 
Ben9cin, 1874, Forest and Stream, vol. 2. 

1U2. 3T0. Characlrius eiiualarola (Linn.) Black-bellied Plover. A rare 
migrant. They range over both continents, but moetly in the northern hemis- 
phere. Tbey breed in the far north and winter near the equator. Snow, 1S72, 
on authority of Baird. 

103. 272. Cbaradrius dominicua iMiill.) American Golden Plover. A com- 
mon migrant. Range the greater part of America; breed in the arctic regions; 
vinter south to Patagonia. Not common west of the Rocky mountains. Abert, 
1343. 

104. 273, vEKialiliB vocifera {Linn.) Kill.deer. A common summer reel - 
dent: abundant in migration. Inhabits all of temperate North America; breed- 
ine Ihroughout this range. During the winter it retires south to the Gulf coast, 
California, Metico. and beyond. Arri7es from Che south very early in the 
spring, Abert, 1848. 

105. 274. j^gialitis semipalmata (Bonap.) Semipalmated Plover. Migra- 
tory: not very common. Ranges through all of North America, breeding far 
northward. Winters from Cuiifornia and the Gulf coast south to Brazil. Snow, 
1872. 

106. 27Ta. jEgialitis meloda circuracincta IKIdw.) Belted Piping Plover. 
Migratory; rare. They range over the Mississippi valley north to Winnipeg. 
Breed from Nebraska northward. Snow, 18T2, on authority of Baird. Colonel 
Goss had no record of their actual capture in Eanaas. 

107. 7iS. ^^gialitis nivosa (Cass.) Snowy Plover. A summer resident in 
southwestern Kansas, A western species, ranging north to northern California 
anil east to Kansas, Oklahoma, and Texas, Winters In South America. Cross, 
138G, Taken by him on the south line of Comanche county. "Auk," vol. Ill, 
p, 4(N(. 

108. 281. ,.^ialitis montana (Towns.) Mountain Plover. A common eum- 
ner resident in the western half of the state. Belongs to western North America, 
ranging e-ast to middle Kansas, Texas, and Dakota, and north to British America. 
Breeds on the plains. Winters in the southern United States and southward, 
Allen. 1872. 

109. 289. Colinus virginianus fLinn.) Bob-white, Resident; abundant in 
the eafltern half of the state and Incoming more plentiful westward. A bird of 
tli» eaatern United States, ranging west to Dakota, Kansas, and Texas. Say 
found them on the Arkansas river (Long's Report, 1823), but it Is possible that 
his birds may have been the nest form. Maiimllian, 1839, and Parkman, 1841*, 
reported them in eastern Kansas. 



110. 



Colin 



dent; possibly still o 



254 KANSAS ACADEMY OF SCIENCE. 

ico aod western Texas, north to Kansas. The evidence of its occurrence in 
Kansas rests upon the two specimens in the United States National Museum, 
taken by Dr. Elliott Coues on the Republican river, May 27, 1864. Goes, '* Birds 
of Kansas," 1891, p. 222. A. O. U. Check-list, 1886. 

111. 300. Bonasa umbellus (Linn.) Ruffed Grouse. A resident in eastern 
Kansas before the settlements ; now very rare. A pair wintered on Cedar creek, 
north of Manhattan, a few years since, but were shot by a farmer in the early 
spring. Snow, 1872. 

112. 305. Tympanuchus americanus (Reich.) Prairie Hen. Formerly 
abundant and still moderately common in the middle section of the state. De> 
creasing in numbers, because of their wanton destruction by gunners, and more 
especially because of the annual burning of old pastures, when either the eggs 

'or young birds are destroyed. These birds are migratory in the north, but in 
Kansas they do not move many miles from their breeding-grounds. Say, 1823. 

113. 307. Tympanuchus pallidicinctu3 (Ridgw.) Lesser Prairie Hen. A 
rare resident in southern Kansas. This species has a limited range in Kansafi, 
the Indian Territory, Oklahoma, and western Texas. A pair taken at Neosho 
Falls is in the Gross collection. Gross, 1883. 

111. 308b. Pedioeeetes phasianellus campestris (Ridgw.) Prairie Sharp- 
tailed Grouse. ResideLt in the western part of the state; common. This sub- 
species belongs to the plains and prairies east of the Rocky mountains. It 
ranges east almost to the Mississippi, north to the British possessions, and south 
to New Mexico. Allen, 1872. 

115. 310a. Meleagris gallopavofera (Vieill.) Wild Turkey. An abundant 
resident of the state when first settled. It is now very rare, occurring only in 
the hilly parts of southwest Kansas. Found in the state by nearly all the early 
explorers. Pike, 1810; Lewis and Clarke, 1814: Say, 1823: Maximilian, 1839. 

116. 315. Ectopistes migratorius (Linn.) Passenger Pigeon. A rare sum- 
mer resident. Colonel Goss found them breeding occasionally in the Neosho 
valley. This species, once so abundant all over eastern North America, is now 
nearly extinct. Snow, 1872. 

117. 316. Zenaidura macroura (Linn.) Mourning Dove. An abundant 
summer resident. Found in all of temperate North America, breeding through- 
out the United States, and retiring southward somewhat in winter. A few re- 
main through the winter even in northern Kansas. Abert, 1848. 

118. 325. Cathartes aura (Linn.) Turkey Vulture. Summer resident: 
abundant. Sometimes seen in winter. A widely distributed American bird, 
breeding from the northern limits of the transition zone south to Patagonia. 
Maximilian, 1839. 

119. .326. Catharista urubu (Vieill.) Black Vulture. Summer resident; 
rare. It was undoubtedly common in the state before the settlement, and es- 
pecially in the years when buffalo were slaughtered in large numbers. Parkman 
saw them in company with the turkey vulture. California and Oregon Trail, 
1849. Seen at Chetopa, 1882, by Dr. Geo. Lisle. Taken at Ellis, March 27, 1885, 
by Dr. Lewis Watson. 

120. 327. Elanoides forficatus (Linn.) Swallow-tailed Kite. An irregular 

summer resident of eastern Kansas. Rather common in the wooded parts of the 

lower austral zone, but rare in the upper austral. Retires southward in winter. 
Abert, 1848. 
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121. 329. Ictinia mississippieoBis (Wils.) Mississippi Kite. A summer resi- 
dent iD southwest Kansas. Rare in the other parts of the state. Breeds in the 
lower austral zone. Occurs casually further north ; south to Central America. 
Found breeding on the Medicine river, in Barber county, by Colonel Gross, in the 
spring of 1887. Snow, 1872, on authority of Baird. 

122. 331. Circus hudsonius (Linn.) Marsh Hawk. A common resident. 
Probably the most abundant as well as the most useful of our hawks. Inhabits 
the whole of North America. South in winter to Panama. Breeds from the 
lower austral zone northward to the arctic zone. Maximilian, 1839. 

123. 332. Accipiter velox (Wils.) Sharp-shinned Hawk. A rare winter so- 
journer; common in migration. Not positively known to breed in this state, al- 
though they have been found nesting in Texas. Breed chiefly in the transition 
zone and northward. South in winter to Panama. Snow, 1872. 

124. 333. Accipiter cooper i (Bon ap.) Cooper's Hawk. Resident; common 
in summer and found in winter. Range over all of temperate North America, 
wintering southward to southern Mexico. Breed in most of the wooded parts of 
the United States. Snow, 1872. 

125. 334. Accipiter atricapillus (Wils.) American Goshawk. A rare winter 
visitant. Belongs to northern and eastern North America; west to the Rocky 
mountains. Breeds in the Canadian and Hudsonian zones. Snow, 1872. 

126. 337. Buteo borealis (Gmel.) Red-tailed Hawk. A common resident. 
Belongs to eastern North America, extending westward to the plains. A bene- 
ficial hawk, as are all the Buteos. Abert, 1818. 

127. 337a. Buteo borealis kriderii (lloopes). Krider's Hawk. Probably a 
resident in western Kansas; rare. A bird of the plains, ranging |rom southern 
Texas to Minnesota. First taken in Kansas, near Wallace, October 12, 1883, by 
Colonel Gross, who reported it in the Auk, vol. 1, 1884, p. 100. 

128. 337b. Buteo borealis calurus (Cass.) Western Red- tail. An irregular 
winter sojourner; usually rather common. Belongs to western North America^ 
ranging eastward into Kansas and Missouri during the winter. Snow, 1872. 

129. 337d. Buteo borealis harlani (Aud.) Harlan's Hawk. A rare visitant. 
There are specimens in the university museum and the Gross collection taken in 
the state. It has been captured at Manhattan, Lawrence, and Neosho Falls. Is 
probably more common than has been supposed, since it cannot easily be dis- 
tinguished from the western red-tail and the rough-legged hawks when seen at 
a distance. Snow, 1872. 

130. 339. Buteo lineatus (Gmel.) Red shouldered Hawk. A common resi- 
dent in the eastern counties of the state. Ranges over eastern North America, 
from the Gulf to Nova Scotia, and westward to the edge of the plains. Snow, 1872. 

131. 342. Buteo swainsoni (Bonap.) Swainson's Hawk. Resident ; very rare 
in the eastern part of the state, not uncommon in middle Kansas, and common 
further west. A bird of western North America which sometimes ranges east- 
ward to Illinois and Wisconsin. It occurs north to the limits of forests and south 
to the Argentine Republic. Snow, 1872. 

132. 343. Buteo latissimus (Wils.) Broad-winged Hawk. A rare summer 
resident in eastern Kansas. Belongs to eastern North America, ranging north to- 
Quebec and Manitoba, west to the edge of the plains, and south in winter nearly 
to the equator. Snow, 1872. 
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131. 347a. Archiboleo la^pus ssnt^tijobftnnw IGrael. ) 
legged Hawk. A contmon winter sojouraer. lohabite the whole of North AOM 
if3 DOrth of Mexico, but breeda cbiefly north of the United States. Snuw. 197^. 

131. ?M8. Arehibuteo ferrugioeuB (Licht.] FerrugiDous Rough-leg'. Ktsi 
dent: rather common in western Kansas, rare in the eastern part. Iiih»bit* 
weetern N'ortfa America, north to the Saskalchewan and south to Mexico'. eiSI 
to Iowa and Texas. Snow, 187.^. Taken by Doctor Watson at Ellis, July, 197*. 
Colonel Goes fouod them brewling near Wallace, May 27, 18S3. 

13o. Sin. Aquila chrysar-tuH (Linn.) Golden Eagle. A very rare reeidenlr 
rather common aa a winter sojourner. Occurs throughout the northern parts ol 
lbs northern hemisphere; south on this continent to Mexico, Breeds mainljiti 
Maximilian. 1S39. 



136. 352. Haliaetus leuL-ocephatus (Linn.) Bald Eagle. A rare re9id«Dt. 
rather common in the winter. Inhabits all of North America, iDcludinH Gttea- 
land and the Aleutian islands. Formerly its nests were not UDCommon in Kansas. 
Say. 1833. 

137. 354. Falco rusticolus (Linn.) Gray Gyrfalcon. An accidental winter 
visitor. .^ birdof the far north. Theonlyspecimeoitnown from Kansas wasbOuo 
near Manhattan, December 1, 1880, by Mr. A. L. Runyan. Reported by Doctor 
C. P. Blachly in Traoaactiooa Academy ot Science, vol. VII, 1881, p. I(B. 

138. 36-'), Falco mesicanus (Schl.i Prairie Falcon. A rare lemdMiti 
more freijuent in the western part of the etate, A western species which raogei 
east to the plains, casually to Illinois, and south into Mexico. Snow, 1872. 

1.39. 3i)G. Falco peregrinus anatuiu ( Bonap,) Duck Hawk. Resident: mil 
common. Its breeding range includes mainly the upper suatral, uansitioo. nod 
Canadian zones. In winter it pasaea southward, even to southern South America. 
The birds noticed in Kansas during the winter are probably from the far nortb, 
and not the individuals that breed here. Allen found it nesting in Kaasu. 
American Naturalist, vol. VI. Snow. 1872. 

140, 357, Falco columbarius (Linn.) Pigeon Hawk. An uncommon oii- 
grant and winter sojourner. Colonel Gosa shot a specimen at Neosho Falls as 
late ae June 10. Ranges the whole of North America, breeiiiog chiefly in north 
British America, but found nesting in many localitieH within the United Statw- 
WinterB in the southern part of the United States and southward nearly to Ihff 
equator. Snow, 1872. 

141, 358, Falt-o ricbardeonii (Ridgw.) Richardson's Merlin. Rare in east- 
ern Kansas: not uncommon in western Kansas: migratory. Ranges from tb^ 
MiraisHppi river to the Pacific ocean and from Mexico to the arctic shores^ 
More common in the interior. Snow, 187'2, on authority ot Baird. 

142, 360. Falco sparverius <Linn.) American Sparrow Hawk. An abun— 
dnnt resident. Inhabits the whole of temperate North America, ranging south 
in winter to northern South .\merica, The winter specimens in Kansas are^ 
probably birds that breed far to the north. Snow. 1872. 

113. 304. Pandion haliaetus carolinensis (Gmel.) AtuericaoOsprey. Sam — - 
mer resident : not common. Ranges North America in the breeding Mason froic^ 
the lower austral zone to the edge of the arctic zone, south to Boutfa i 
in winter. Snow, 1872. 
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141. 3£>. Btrix pratiDcoIa(Boaap.) American Bam Owl. R«9ideDt: rather 
XDoioD. Inhabits the (ifreater part ot the United States; more common in the 
nutb. Found also southward through Mexico, Neet usually in boles in the 
ligh , sandy bankfl of our riTers and treeks. Snow, 1973. 

lis. 366. .\aio wilsonianoa (Legs.) American Long-eared Owl. A common 
SBident. Is found in all of temperate North America: aouth into Mexico. Not 
Bany of the birda winter in Kansae. Snow, 1872. 

UG. 367. Asio aecipitrioua(Pall.) Short-eared Owl. Eesident; not com- 
n. Common in migration. Found over the whole American continent and in 
parts of the eastern hemisphere. Breed from the Gulf statea northward 
po within the arctic i;ir<:le. Found nestiug; at Neosho Falls and at Beattie, in 
osaa. Bnow, 1872. 

147. 368. Syrnium nebuloeum (Forst.) Barred Owl. Resident; common. 
'A bird of eastern North America, occurring north to New Brunswick and Mani- 
toba, west to western Kansas, aouth to Georgia and northern Texas. Replaced 
westward by the form S. occidentale. Snow, 1872. 

148. .173. Nyctale acadlca (Gmel ) Saw-whet Owl. A winter sojourner; 
rare. Ranges) the Uaited State.) and the southern purt of the British prov- 
inces from the Atlantic to the Pacific; on the eastern coast, south to Pennsyl- 

tbe weatern mountains, south into Mexico. Breeds mainly in the northern 
part of its range, except in the mountains. Snow, 187S. 

!7.3. Megoscops asio (Linn.i Screech Owl. A very common resident. 
Belongs to the eastern part of temperdte North America, south to Georgia, and 
Feat to the plaina. Breeds throughout its range. Snow, 18T2, 

loO. 375. Bubo virgifiianus (Gmel.) Great Horned Owl. A common resi- 
ent. Inhabits eaatern North America, west to the plaina, south through east- 
ra Mexico to Costa Rica, Snow, 1872. 

151. ri75a. Bubo virginianusaubarcticuB(Hoyi, Weatern Horned Owl, A 
ire resident in western Kansas, Belongs to the western United States; north 
It) British America, south over the higher plateaus of Mexico, and east to 
'eacern Kansas and Texas. Taken by Colonel Goss, in Rawlins county, October 
9, 1883, and reported by him in the Auk, vol, III, p. U2. 

159. 376, Nyctea oyctea (Linn.i Snowy Owl, Winter sojourner; not very 
Dmmon except in the more severe wintors. Belongs to the extreme north of 
oth continents, moving southward in the winter. In North America it occurs 
B far south as the Carolinas and northern Texaa. Snow, 1872, 

15.'J, 379. Speotyto cuoicularia hypoga>a (Bonap,| Burrowing Owl. Sum- 
ler resident; abundant in the middle and weatern parts ot the atate. The 
birds may winter in southern Kansaa, but in the northern part of the state they 
■arely appear in spring until the latter part of April, These owls are resident in 
tlie southern part of their range, which embraces the western part of North 
Aiuerica from the northern United States southward to Guatemala, Say, 1823. 

154. 382. Conurua carolinenais (Linn.) Carolina Paroquet. Formerly an 
jundant resident in the eastern parts of the state. Now extinct in Kansaa, Still 
lund in small tlocks In southern Florida and the Indian territory, Abert, 1848. 

153. 383, Geococcyx californicus I Less.} Road-runner. .\n occasional viai- 
int in the western part of the state : may possibly breed. This bird belongs to 
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the western plains of the United States and to central and northern Mexico. 
Seen in southwest Kansas, in September, 1884, by Mr. Chas. Dyer. Goes, 1886. 
Auk, vol. Ill, p. 112. 

156. 387. Coccyzus americanus (Linn.) Yellow-billed Cuckoo. A common 
summer resident. Habitat, eastern North America, west to the edge of the gre^t 
plain, north to about latitude 47% and south to Ck>sta Rica. Winters in the 
southern part of this area. Breeds throughout its range as far south as Cuba. 
Baird, 1858. 

157. 388. Coccyzus erythrophthalmu6(Wils.) Black-billed Cuckoo. A sum- 
mer resident, much less common than the last species. Belongs to eastern North 
America, north to Nova Scotia and Manitoba, west to the foot-hills of the Rocky 
mountains; south in winter to northern South America. Snow, 1872. 

158. 390. Ceryle alcyon (Linn.) Belted Kingfisher. A common summer 
resident, sometimes remaining all the winter. Inhabits the whole of North 
America ; south in winter to Panama and the West Indies. Say, 1823. 

159. 393. Dryobates villosus (Linn.) Hairy Woodpecker. Resident; not 
uncommon. Inhabits the middle parts of the United States, from the eastern 
coast to the base of the Rocky mountains. Breeds throughout its range. Baird, 
1858. 

160. 394c. Dryobates pubescens medianus (Swains.) Downy. Wood pecker. 
Resident; abundant. Inhabits the middle and northern parts of North Amer- 
ica, from the Atlantic to the Rocky mountains ; casually further west. Breeds 
throughout its range. Baird, 1858. 

161. 402. Sphyrapicus varius (Linn.) Yellow-bellied Sapsucker. A rare 
migrant. Inhabits North America north and east of the Rocky mountains, breed- 
ing from the northern parts of the United States northward ; ranges south in 
winter through the Southern states, Mexico, West Indies, and Guatemala. 
Snow, 1872, on authority of Brewer. 

162. 402a. Sphyrapicus varius nuchalis (Baird). Red-naped Sapsucker. 
A rare migrant in western Kansas. The bird belongs to the Rocky mountains, 
from the northern boundary of the United States south into Mexico. Breeds in 
the mountains up to 12,000 feet. Colonel Goss met with this species near Wallace 
on two occasions, first in October, 1883. '*Auk," vol. I, p. 100. Goss, 1884. 

163. 405. Ceophloeus pileatus abieticola (Bangs). Pileated Woodpecker. 
Resident along heavily timbered streams, each year decreasing in numbers; rare. 
Belongs to the heavily wooded parts of the eastern United States and British 
provinces. Baird, 1858. 

164. 406. Melanerpeserythrocephalus(Linn.) Red headed Woodpecker. A 
common summer resident. Belongs to the eastern United States, westward to 
the Rocky mountains and occasionally beyond. Breeds mostly in the northern 
part of this range and winters in the South. Abert, 1848. 

165. 408. Melanerpes torquatus ( Wils.) Lewis's Woodpecker. A casual vis- 
itor in western Kansas. Inhabits the western United States, east to the Black 
Hills and western Texas. Taken at Ellis by Doctor Watson, May 6, 1878; also 
taken in Finney county by Menke, April 23, 1893. Snow, 1878. Transactions 
Kansas Academy of Science, vol. VI, p. 38. 

166. 409. Melanerpes carolinus (Lion.) Red-bellied Woodpecker. Resident; 
common. Inhabits the eastern United States to the base of the Rocky moun- 
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teiDH. Rare io Florida, southern Teiae, ami the New England states. Not mi- 
gratory. Baird. 1858. 

413. Colaptea auratua luteus [Baogs^ Flicker. Resident: common. 
Inhabits the eaaterD United States and British America; north to Uodeon bay 
mnd west to the Rocky mountains : Alaska. Abert, 1848. 

I. 113. Colaptes cafer <Gmel.) Red-ahatted Flicker. Resident in western 
Kansas: common in winter throughout the state. A bird of the western United 
States, except the northwest coast and southern California ; south into southern 
Ueiico. Snow, 1873; Benson. 18T1. 

n. Antrostomus vociferus (Wils.) Wbippoorwill. A rare summer 
resident; common In the eastern counties in migration. Belongs to the eastern 
United States and British America, north to Nova Scotia and Manitoba, west to 
the plains; south in winter to Guatemala. Lewis and Clarke, 1814. Implied 
in Goss'a Narrative, 1809. Parkman. 1819. 

70. il8. Phahenoptilua nuttalli (Aod.) Poor-will. A common summer 
resident. Inhabits the western United States, east into Iowa and Missouri ; 
south into Mexico. Coues, 1365, 

il, 418a. PhalsenoptiluB nuttalli nilidue I Brewst.) Frosted Poor-will. A 
ner resident; not rare. Taken at Neosho Falls, 1881, by Colonel floss; also 
Manhattan, where three fully identilied sets of their egf{s have been found. 
Gose, 1890. "Auk," vol. VII, p. 286. 

120. Chordeilea vir^iniaDus (Gmel.) Night Hawk. A common sum- 
mer resident in the eastern halt of the state ; replaced in the western part by 
next form. Its geographical range includes eastern North America, north 
to Hudson bay, west to the edge of the great plains; south in winter to the 
■West Indies, Central America, and northeastern South America, Abert, 1848. 

173. 420a. Cbordeiles virginianus henryi iCass.) Western Night Hawk. 
;omman summer resident in western Kansas. Belongs to the western United 
States; south in winter into Mexico. Coues, 18615. Ibis. 

171. 423. Chietura pelagica (Linn.] Chimney Swift. Summer resident; 
abundant in eastern Kansas, and increasing in numbers westward. Belongs to 
wastern North America, north to Labrador and Manitoba, west to the edge of the 
plains; south iu winter through Mexico. Snow, 1872. 

128. Trochilus colubris (Linn.) Rnby-throated Humming-bird. Sum- 
iiner resident: not common. Abundant inmigrationin eastern Kansas. Belongs 
ito eastern North America, west to the plains, north to the Hudsonian zone; 
aoutb in winter to Cuba and Mexico. Baird, 1858. 

143. MiWulus forficatus (Gmel.) Scissor- tailed Flycatcher. Summer 
resident in southern Kansas; common. Belongs to eastern Mexico and the 
■outhwestern United States (Texas, Indian Territory, Oklahoma, south KansaSi 
■outhern Missouri, etc.); south in winter to Costa Rica. The first authentic 
ncord (or Kansas is Its capture at Neodeshii. May 13, 1875, by Colonel Gobs. 
iThe specimene seen by Say on the Arkansas river were noted a short distance 
toutb of the Kansas line. The report by Snow. 1872, on authority of Baird, that 
this species was taken near Fort Riley by Doctor Coues was based upon Borne 
Doctor Coues writes me that be never saw a live scissor- 1 ailed fly- 
tetcber anywhere. Snow, 1875. 
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177. 444. Tyrannus tyranous (Linn.) KiDgbird. Ad abundant eummer 
resident. Belongs to temperate North America; not common west of the Rocky 
mountains. Ranges south in winter to the equator. Abert, 1848. 

178. 447. Tyrannus verticalis( Say). Arkansas Kingbird. A common sum- 
mer resident in the western half of the state. Belongs to the western United 
States, east to the eastern border of the great plains ; south in winter to Guate- 
mala. Snow, 1872, on authority of Brewer. 

179. 452. Myiarchus crinitus (Linn.) Crested Flycatcher. An abundant 
summer resident in eastern Kansas. Inhabits the eastern United States and 
British America, to New Brunswick and Manitoba, west to the plains; south in 
winter to Costa Rica. Coues, 1871. 

180. 456. Sayornis phoebe (Lath.) Phoebe. A common summer resident 
in eastern Kansas. Ranges over eastern North America, north to New Bruns- 
wick and Manitoba, west to eastern Colorado, south to Cuba and eastern Mexico. 
Winters from the Gulf coast southward. Abert, 1848. 

181. 457. Sayornis saya(Bonap.) Say's Phoebe. Summer resident in west- 
ern Kansas; common. A bird of the western United States, north to the Sas- 
katchewan, east to Dakota and middle Kansas, south into middle Mexico. First 
taken in Kansas by Prof. E. A. Popenoe, July, 1875, in Rooks county. Snow, 
1875. 

182. 459. Contopus borealis (Swains.) Olive-sided Flycatcher. Summer 
resident; rare. In migration, not common. Belongs to northern North America. 
Ranges south in winter along the mountains to Costa Rica. Found breeding by 
Colonel Goss near Wallace, May 27, 1883. Snow, 1872, on authority of Brewer. 

183. 461. Contopus virens (Linn.) Wood Pewee. A common summer resi- 
dent in the wooded parts of the state. Belongs to eastern North America, rang- 
ing north to New Brunswick and Manitoba, west to the edge of the plains; south 
in winter through eastern Mexico to Panama. Coues, 1871. 

184. 462. Contopus richardsonii (Swains.) Western Wood Pewee. A rare 
summer resident in western Kansas. Belongs to western North America, rang- 
ing north to British Columbia and Manitoba, east to Nebraska and Texas; south 
in winter to Costa Rica. This species was included in Snow's first and second 
editions, but evidently upon unsufficient evidence, for it was omitted from the 
third edition, 1875. Goss, 1883. 

185. 465. Empidonax acadicus (Gmel.) Acadian Flycatcher. A summer 
resident in eastern Kansas; not rare in suitable localities. A bird of the eastern 
United States, ranging north to Manitoba, west to the plains, and south in win- 
ter to northern South America. Allen, 1872. Bull. Mus. Comp. Zool. 

186. 466a. Empidonax pusillus traillii (Aud.) Traill's Flycatcher. Sum- 
mer resident; not common. In migration, common. Inhabits eastern North 
America to the plains, north to Manitoba ; south in winter nearly to the equator. 
Found breeding in Marshall county by Geo. F. Breninger. Snow, 1872. 

187. 467. Empidonax minimus (Baird). Least Flycatcher. A common 
migrant in eastern Kansas. Its geographical range is eastern temperate North 
America, west to the base of the Rocky mountains ; south in winter to Panama. 
Snow, 1872. 

188. 474a. Otocoris alpestris leucolaema (Coues). Pallid Homed Lark. A 
winter sojourner; common during extremely cold weather. A northem race, 
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found eo far Bouth only in wioter. Its incluoion oa tbe KAQsan liat is 
based upon Dumeroue epecimcDS taken at Manhattao, and upon some Fort Kiley 
Bpecimens in the Natboal Museum. Dwight, 1890. The Auk, roi. VII, p. 138. 

LTJb, Oloc.<ori9 alpestria praticola (Heneb.) Prairie UorDed Lark. 
Beeident in eastern Kansas: cuminon. lahabits the upper Misaiasippi valley 
and region of tbe Great Lakee, weat to central Dakota, Nebraska, acd Kansas; 

winter nearlv to the Gulf. Baird, 1808. 

j74c. Otocoris alpestris arcnicola (Henah.) Desert Horned Lark. 
Resident in middle and western Kansas; common. Inhabits the great plains, 
RoL'ky mountaics, and great basin, north Into tbe British profioceR, south to 
■bout latitude 34 . Gobb, 18S^. 

115. Pica pica hudsonica iSiib i American Magpie. Once a rare resi- 
dent: now a rare Tall and wlDter visitant. Inhabits western North America, ex- 
cept California : north to Alaska, ea^t to edge of the plains, south to Arizona. 
Tbe evidentfB ufion which Colonel Goss included it as a former resident is given 
in his catalogue, 183G, page 35. Doctor Allen Bays that be did not find this spe- 
cies breeding in Kansas, as reported by Snow in tbe second edition of his cata- 
logue. Doctor Allen's record was tor Colorado, and was isadvertently given by 
iiim as for Kansas. Snow, 1872. 

193. 177. Cyanocitta cristata (Linn.l Blue Jay. Resident; abundant in 
flommer, and hardly common in winter. Found in wooded portions of the state 
RDd about plaatations; rare in western Kansas. Inhabits the eastern United 
States, except Florida, north to the Hudsonian toop, weat to the plains. Win- 
ters from about latitude 40' southward to the Gulf. Abert, 1818. 

183. iHG. Corvus corax siouatus (Wagi.) 
resident : now probably only a rare Tisitant in the state. 
British Columbia south to Guatemala. Say, 182:1. 

IW. 487. Corvus cryptoleucus (Couch j. Wbite-necked Raven. A rare 
resident in western Sansaa: cotumonin late fall and winter, but decreasing in 
numbers us the settlements increase. Its geographical range includes thesouth- 
Irestern United States and northern Mexico ; east to western Texas, Oklahoma, 
and Kansas; north to Colorado, southern Utah, and southern California. Breeds 
throughout its range. Taken by H. H. Wright, in Phillips county, July 39, 1875. 
now. 1875. 

195. 488. Corvus americanus (Aud.) American Crow. An abundant resi- 
BDt in the timbered parts of the state. In winter, it sometimes collects in large 
kroosls in eastern Kansas. Itn Reographical range includes the timbered sec- 
B of North America, from the Hudsonian zone to Mexico. Say, 18S3. 

186. 491. PicicorTus columbianus (Wils.l Clark's Nutcracker. An acci- 
lenlal visitant. The bird belongs to the mountainous coniferous foreBts of west- 
rn North America, from Arizona north to Alaska. Their occurrence In Nebraska, 
Dakota, and Kansas is accidental. Taken near the south line of Marshall county, 
Jiuguet 13, 1888, by Chas, Netz. Also taken on the Neoabo river, October 9, 1891, 
"iyR.ETaDS (Collette). Gobb. 1889. Auk. vol. VI. p. 123. 

197. 402. Cyaoocephalus cyanocephalus IWied.j Pifion .Jay. A rare visi- 
tant. Three specimens were captured near Lawrence by Stephens and Cha*llis, 
lOctober 23, 1875. A bird of the western mountains, ranging from British Amer- 
ica south into Mexico. Snow, 18T5. 
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198. 494. DolichoDyx oryzivorus (LIdd.) Bobolink. A very rare sumoier 
resident; common in migration. Belongs to eastern North America, ranging 
north to the Hudsonian zone, west to the high plains; south in winter to South 
America. Say, 1823 (probably an error). Snow, 1872. 

199. 495. Molothrus ater (Bodd.) Cowbird. An abundant summer resi- 
dent. Breeds throughout the lower austral, upper austral, and transition zones. 
Ranges south in winter to southern Mexico. Say, 1823. 

200. 497. Xanthocephalus xanthocephalus (Bonap.) Yellow-headed Black- 
bird. Summer resident; not uncommon in western Kansas; common through- 
out the state in migration. It ranges through western North America from the 
central Mississippi valley west to the Pacific coast; south into Mexico and Cuba. 
Probably nests in suitable localities— marshes — throughout its United States 
range. Maximilian, 1839. 

201. 498. Agelaius phcenicius (Linn.) Red-winged Backbird. An abun- 
dant summer resident. Seen rarely in winter. Inhabits temperate North Amer- 
ica, except western Mexico and the lower Colorado valley, north to Great Slave 
lake, south to Costa Rica. Baird, 1858. 

202. 501. Sturnella magna (Linn.) Meadow-lark. Resident; abundant in 

the eastern part of the state. Inhabits eastern North America, north to Nova 

Scotia and Ontario, west to the plains. Breeds throughout this range. Abert, 
1848. 

203. 501b. Sturnella magna neglecta(Aud.) Western Meadow-lark. Resi- 
dent; abundant in middle and western Kansas. The bulk of the species move 
southward in winter. A bird of western North America, north to British Co- 
lumbia and Manitoba, east to Kansas and Nebraska, south to southern Mexico. 
Abert, 1848. 

204. 50G. Icterus spurius (Linn.) Orchard Oriole. An abundant summer 
resident. Belongs to the eastern United States, ranging west to the foot-hills of 
the Rocky mountains; south in winter to fanama. Baird, 1858. 

205. 507. Icterus galbula (Linn.) Baltimore Oriole. A common summer 
resident. Ranges over eastern North America, north to New Brunswick and 
Manitoba, west to the foot-hills of the Rocky mountains; south in winter to 
Panama. Abert, 1848. 

206. 508. Icterus bullocki (Swains.) Bullock's Oriole. Summer resident; 
extremely rare. Included in this list on the statement of Dr. S. W. Williston 
that he captured this species while collecting in western Kansas, the skins being 
given to the museum of Yale. This species has been included in all former cata- 
logues of Kansas birds on the authority of Professor Snow's'first list. Professor 
Snow included it in his third edition, 1875, on the authority of Doctor Williston, 
but did not so credit it. Meanwhile, the entire lack of authentic specimens 
taken in the state had made Colonel Goes and others reluctant to include the 
bird in catalogues. The record of its occurrence at Manhattan, in 1883, as given 
in Professor Cooke's Migration in the Mississippi Valley, was an error of 
identity, which was duly corrected ; but in some manner it crept into the final 
report. This is a western species which sometimes ranges east to Dakota, Kan- 
sas, and western Texas ; south in winter to central Mexico. I permit Snow, 1872, 
to stand. 

207. 509. Scolecophagus carolinus (Miill.) Rusty Blackbird. A winter 
sojourner ; rare except in the eastern counties. Belongs to eastern and northern 
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Korlh America, Breeds orer tbe greater part of British America -(except Britisb 
Columbiai. South in wioler to the Gulf of Meiico, Snow, 1872, on authority 
of Doctor Brewer. 

208. 510. Scolocophagua cyonocephalus (Wagl.i Brewer's Blackbird. An 
occaaionsl resident in westero Kansas. Migratory throughout the stale: com- 
mon. Has been seen in winter. A weetera species; north to the Saskatcbewan, 
east to Minnesota aod Texas; Bouth in winter to Mexico. Qnird, ItUS. 

209. 511b. Quiacalusquiscula u.'neus(UidEw.i Bronze Grackle. .\n abun- 
dant suroiner resident; occasional In n-inter. A bird of tbi? Mississippi valley, 
north to Hudson's bay and the Saskatchewan, west to the Rocky niouDtaii's; 
south to the Gulf coast in winter; occiisional east of tbe Allegheaies, Abert. 
18J8. 

210. blia. CoccothraUBtes vesper tin UB montanus (Ridgw.l Western Even- 
inz Grosbeak. A rare winter visitant. Belongs to western North .America, uortb 
to British Columbia and the Saskatchewan, east to the eastern edge of the great 
plains, Breeds mainly in the north and in the mountains, Taken by Doctor 
Watson, at Ellis, in November, 1875. Snow. 1875. 

2U. 515. Pinicola enucleator canadensis ICab.) Pino Grosbeak. A rare 
winter visitant. Inhabits the Hudsunian and Canadian zones of North America 
and the northern parts of tbe eastern hemisphere. South iu winter through the 
transition zone, and casual in the upper austral zone, Snow, 1872. on authority 
of Doctor Brewer. 

212. 517, Carpodacus piirpureus IGraei.) Purple Finch. A rare winter so- 
journers common in enHtern Kansas during migration. Inbabile eastern North 
America, north to Labrador and the Saskitchewan, west to the high plains; 
winters in tbe Southern states. Breeds in the Iransitioa zone and northward. 
Snow. 1872, on authority of Brewer. 

213. 519. Carpodacus menicanus frontalis iSay(. House Finch. .\ rare 
recident. A specimen from a flock of fifteen was captured by Mr. H, W. Menke 
ii Finney county. January 5, 1892. A western and southwestern species, which 
di>es not range far east of the foot-bills of tbe Rocky mouutainB, north to south- 
ern Wyoming, south Into Mexico. Kellogg, 1891. Auk, vol. XI, p. 260. 

214. 521, Loiia curvirostra minor (Brehm.) American Crossbill. A rare 
winter visitant; irregular. Widely distributed in North America, but chiefly 
east of tbe plains. Breeds In the transition zone and northward. Snow. 1373, 
wi authority of Doctor Brewer. 

315. 521a. Loxia curvirostra Strickland! IRIdgw.l Mexican Crosabilt. Win- 
ter sojourner', irregular —some winters common. First taken at Lawrence, 
November 13, 1885, by Prof. L. L. Dyche. Taken also, during the same month, 
at Manhattan and Emporia. The geographical range of this subspecies includes 
Kansas, Colorado, New Mexico, Arizona, and the highlands of Mexico, Seen at 
Wallace. Kan., In July, by Prof. E. A. Popenoe. Dyche. 1886. 

211!. 522. Loxia leucoptera (Gmel.) While-winged CrosabiU. A very rare 
Vinter visitant. Belongs to northern North America, breeding mostly in the 
boreal zones, but to some extent in the transition ; south In winter to atraut lati- 
tude 38'. Snow, 1872, on authority of Brewer. 

117. 528. Acantbis llnarlalLinn.) Red-poll. A rare winter visitant. Seen 
at Newho Falls in 18G1 by Colonel Gosn. and taken at Manhattan In 1881 by Dr. 
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C. P. Blachly. A far northero species, found in both hemispheres. In America 
it ranges south in winter into the northern and middle United States. Snow, 
1875 (said to have been taken in Kansas by Mr. Trippe and by Professor Knox). 

218. 529. Astragalinus tristis (Linn.) American Groldfinch. Resident; 
abundant in winter; common in summer. Belongs to the whole of temperate 
North America. Nests from southern Kansas northward. Maximilian, 1839. 

219. 533. Spinus pinus ( Wils.) Pine Siskin. An irregular winter sojourner: 
some winters abundant. Inhabits temperate North America. Breeds mainly in 
the transition zone. South in winter to the Gulf coast and the mountains of 
northern Mexico. Snow, 1872. 

220. 534. Passerina nivalis (Linn.) Snowflake. A rare winter visitant. 
Inhabits northern North America, breeding in the arctic zone; south in winter 
to the northern United States; casually to Kansas and southern Illinois. 
Snow, 1872. 

221. 536. Calcarius lapponicus (Linn.) Lapland Longspur. An abundant 
winter sojourner. Inhabits the arctic zone in summer; south in winter to about 
latitude 35 , chiefly east of the Rocky mountains. Baird, 1858. 

222. 537. Calcarius pectus (Swains.) Smith's Longspur. A common win- 
ter sojourner in some parts of Kansas. Inhabits the interior of North America, 
breeding from northern Manitoba to the arctic coast, and passing southward in 
winter to Illinois and Texas. Snow, 1872, on authority of Baird. 

223. 538. Calcarius ornatus (Towns.) Chestnut-colored Longspur. Resi- 
dent in middle and northwest Kansas; common. In winter common over the 
entire state. Breeds from our latitude on the plains northward to Saskatchewan; 
south in winter to the high plateaus of Mexico. Allen, 1872. 

224. 539. Rhyncophanes maccownii (Lawr.) McCown's Longspur. A win- 
ter sojourner in the western half of the state ; common ; occasional further east. 
Inhabits the great plains, breeding from northern Nebraska and Wyoming north- 
ward to the Saskatchewan ; south in winter into western Texas and Mexico. 
Allen, 1872. 

225. 540. PotKcetes gramineus (Gmel.) Vesper Sparrow. A rare summer 
resident; common in migration in eastern Kansas. Inhabits eastern North 
America north to Nova Scotia and the Saskatchewan, west to the plains. 
Breeds from Virginia, Kentucky and Kansas northward. Snow, 1872. 

226. 542a. Ammodramus sandwichensis savanna (Wils.) Savanna Spar- 
row. Abundant in migration ; sometimes winters in southeastern Kansas. In- 
habits eastern North America, west to the plains, south in winter to the Gulf 
states. Breeds from about latitude 40 northward. Baird, 1858. 

227. 542b. Ammodramus sandwichensis alaudinus (Bonap.) Western Sa- 
vanna Sparrow. Migratory; not uncommon in the western part of the state. 
Probably breeds. A bird of western North America, east to Manitoba; south in 
winter to Mexico. Breeds from Colorado northward to the arctic. Reported 
breeding in western Texas (Lloyd). Goss, 1886. Taken by him in McPherson 
county, October 14, 1885. 

228. 546. Ammodramus savannarum pas3erinus( Wils.) Grasshopper Spar- 
row. An abundant summer resident. Belongs to the eastern United States and 
southern Canada, west to the high plains; south in winter to the Gulf states, 
eastern Mexico, Cuba, etc. Baird, 1858. 
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9S9. 547. Ammodramus heDstowiJ lAud.i Ueoslow'e Spnrrow. A rare 
resideot. Belongs to the eastern Uaitea States, Dorth to southero New 
England and Ontario, weat to the plains : winters in the southern United Stales. 
, 1858. Taken by Profesror Popenoe at Topeka, 1872. 

I. 548. Aramodraniug leconteii (Aud.i Lecootp'a Sparrow. .\ common 
IIiie:raQt; occaaionally winters in eouthern Kansas. A bird of the central plaics, 
'north to Manitoba; aoutb in winter lo Texas and the Gulf coaat. Breeds from 
Dakota and Minnesota northward. First taken October i, 187l>, by W. H. 
Challis at Lawrence. Snow, 1973. 

31. 5J0a. AmmodramuB nelaoni lAlleo). Nelson's Sparrow. A rare Bum- 
resident. A bird of the enstern United Slatea, found chiefly in the interior. 
In migration it freijuentfi the wet marsh lands of the Atlantic coaat. Taken Oc- 
17, 1881, in McPheraoB county, by Colonel Gobs. Allen, 1882, B. N, O. C, 
tol. VII, p. 56. 

33, !)!)3. Chondestes grammacus I Say I. Lark Sparrow. .\d abundant 
mer resident. luhabits the Miasisalppi valley, north to Manitoba, west lo 
plains, east to Indiana and Kentui^ky; south to the Gulf coast in winter. 
Baird, 1853. 

Zonotricbia querula (Nutt.) Harris's Sparrow. An abundant 
ffinter Bojourner in eastern Kansas: rare in wesl-ern Kansas. Ranftea from ihe 
Uiasissippl river westward to the edge of the high plains, south to northern Teiae, 
aorth to Manitoba, and northwest to the Rocky mountains. Breeding range not 
known. Taken by Audubon near Leavenworth -in 1843. Baird, 18oS. 

I. 554. Zonotricbia leucophrys i Forst.i White-crowned Sparrow. Mi- 
gratory; common. May rarely winter in southern Kansas. Ranges over the 
pari of North .America, breeding north and westward of the great lakes, 
ithward In Ibe high mountain ranges of the great plateau. WinCera in 
the Southern atates and Mexico. Taken by Audubon near Leavenworth. Baird. 

■. 554 a. Zonotrichia leucophrys intermedia (Ridgw.) Intermediate Spar- 
Migratory; common. Migrates about two weeks later than Z. leucophrys. 
Selonga to western North .\nierifa, from the plains to the Pacific, from Mexico 
to Alaska. Breeds in Alaska and the Mackenzie river basin, also southward in 
taken in the state at Manhattan, October 9, 1883, by D. K. 
Lanlx; a lew days later at Wallace, by Colonel Gobs. Goss, 1884. .\uk. vol, 1, 
100. 

£16. 558. Zonotrichia albicollis (Gmel.) White- throated Sparrow. A com- 
3a migrant in eastern Kansas. Belongs to eastern temperate North .\merica, 
breeding from the northern United States northward through the Canadian and 
fiudsonian Kooes, west to the plaina, south to the Gulf coast. Noticed by .Au- 
dubon near Leavenworth, 1843. Snow, 1872. 

Spizella monticola (Gmel.) Tree Sparrow. .\a abundant winter 
■njourner in eastern Kansas. Inhabits eastern North America, north to the 
BdgB of the arctic xone, west to the plains, south to tbe Gulf states. Breeds in 
She Canadian and Hudsonian zones. Baird. 18.58. 

238. 558a. Spizella monticola ochracea (Brewst.) Western Tree Sparriiw. 
western half of the state. Belongs to western North 
from AriBona and New Merico to Altato, btatdko:^ ^i& *A»fc 



Sm EANSAfl ACADKHY OT BCtBNCB. 

northero part of its range and io the bigb mouDtains southward. Taken a 
lace, October H, 18a3, by CoIodbI Goss. Goss, 1887. 

239. 560. Spizella eocialis I Wits.) Cbippiog Sparrow. A comiuoa aummer 
rsBideiit ID easterc KaoaaE. A bird of easlero North America, west to the Rackv 
niouDtains, soutb to eastero Mesico. Breeds cbiefly in the upper austral and 
tranfiitioD zones. Snow, lSi2. 

'HO. 561. Spizella pallida ISwaios.) Clay-colored Sparrow. Migrator;: 
common throughout the state. Betop^ to the interior of Nortb America, fmiu 
the Mississippi to the base of the Rocky mountains. Breeds from Dakota and 
Iowa northward to the Saskatchewan. Winters in Mexico. Cones, 1965. 

211. 063. Spizella pusilla (WilB.» Field Sparrow. A common summer red- 
dent in eastern Kansas. Belong to the eastern United States and Eoutbefn 
Canada, west to the plains, south to the Gulf coant. Breeds throughout most ol 
its raD|;e. but chiefly in the upper austral and traosition zouee. Baird, 1K>8. 

212. 566. JuDco aikeni I Kidgw.) White-winged Juuco. .\ rare winter riFi- 
tant in the western part of the stnte. A bird of the Ricky mouutains in Colorado 
and Wyoming: eaeually east on the plains ia winter to middle Kausas and Okla- 
homa, Taken November S. 187j. at Ellis, by Doctor Watsoo. Soow, 187."). 

2i3. UGl, Junco hyemalis fLinn.) Slate colored Juuco. An abundant win- 
ter Bojourner. A bird of Qorthem North .'America: south in winter to the Gulf 
and casually west of the plains. Breeds from Maine northward to the i>dee of 
the arctic zone, and southward in tbe higher -Appalachian mountains- Baird, 
1S58. 

211. SGTa. JuDco hyemalis oregouua (Towns.) Oregon Junco. A common 
winter sojourner. Belongs to the Pacific coast region, breeding from the higher 
mountains of southern California northward to Alaska. In winter it spreads east' 
ward over the central part of the United States. Baird, 1858. 

213. .'iTS. Peuciea casaiui ( Woodh.f Cassin's Sparrow. A summer resident 
over tbe western halt of the state ; rather common. Kanges from ceotral Kao- 
aas southward and westward through Texas, New Mexico, and Arixona. into 
northero Mexico. Allen, 1872. 

2j6. 581. Melospiza tasciata iGmel.) Song Sparrow. A not uncommon 
winter sojourner; common in migration: rare In western Kansas. Belongs to 
tbe eastern United States and British America, west to tbe foot-bills of ibe 
Rocky mountains. Breeds from about latitude 41 northward and southward 
in the Allegheny mountaioa. Snow, 1372. 

247. 53.1. Melospiza lincolni lAud.) Lincoln's Sparrow. A common migrant. 
Observed in Kansas by Audubon, 1843. Ranges over all uf North America. 
Breeds in the transition zone and boreal regions: south in winter to Panama. 
Baird, 185S. 

248. .'>84. Melospiza georgiana ILath.) Swamp Sparrow. A rare winter 
sojourner in southeastern Kansas. In migration, common in the eastern part of 
the state; rare westward. Belongs to eastern North America; north lo the 
Hudsonian zone, west to the plains, south to the Gulf coast. Breeds chieHy in 
the transition and Canadian zones. Snow, 1872. 



249. 585. PassereHa iliaca (Merr.) Fox Sparrow, 
journer in eastern Kansas; rare westward. Inhabits eastern North Amorioi 
norllt to tbe edge of the arctic zone, west to the plains and .Alaska. Winl 
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antral and soutbera United States. Breeds id the Canadian and U udeo 
, Snow, 1872. 



250. 585c. Paaserella iliaca ecbietacea'Bairdi. 

n winter visitant in western Kansas, Belongs t 
ipeat baain, north to British America. Snow, 187:1. 

351. 587. Pipilo erythropbthitlraus (Lino.) Towbee. Resident in eastern 
Kansafi. Coumoa in summer and not rare in winter. Belon)f9 to tbe eastern 
United States, west to the plains; south 
ichiefly in the upper austral and transition 

252. CiSS. Pipilo maculatus arclicus. 
sojourner; not rare: common in migration 
Iflaakatchewan, west to the foot-hills, east ti 
in winter to Texas. Breeds from Dakota i 



Slate-colored Sparrow, A 
a the Rociiy moaotains and 



(Swains.) Arctic Towhee. A winter 
A bird of the plains, north to the 
eHsCern Kansas and Nebraska : south 
Drlbward. Benson, 1874. 



253. 5ti:t. Cardinalis card! 



in.) Cardii 
. Belongs to the cBsteri 
plains, south to Gulf c 



il. Resident ; common in the 
United States; rare north o( 
ast. Breeds throughout its 



tioibered parts o 
latitude 41 ; w 
nnge. Maximilian, 1889. 

S5j. 595. Habia ludoviciana (Linn,) Rose-breaeted Grosbeali. Summer 
Kaidentio eastern Kansas: common and iacreasing in numbera from year lo 
"Jear. A bird of eastern North Amerii-a : north to Nova Scotia and the Saskatche- 
WaD. west to the plains, and south in winter nearly to the equator, Breeds in 
the upper austral, transition, and Canadian zones. Snow, 1872. 

'2oa. 596, ilabia melanocephala I Swains.) Black-headod Grosbeak. A 
imer resident in the western half of the state; common. Inhabits the west- 
United States, east to middle Nebraska, Kansas, and Texas; south in win- 
into Mexico. Breeds from the Mexican tiorder northward, .\lleo, 1872. 
!56. 597, Gulraca c.L-ri 
Mident in middle Kansas, 
rpper and lower austral zi 

I winter to Cuba 
United States range. Snow, 1875, on authority of Doctor Watson, of Ellis. 
598. Cyan oepiza cyan ea I Linn.) Indigo Bunting, A 
raident in eastern Kansas; rarer westward. Belongs to the eastern United 
States; north into Canada, west to the plains; south to Cuba, eastern Mexico, 
-and Central America. Breeds chiefly in the upper austral and transition zones, 
Maximilian, 1839. 

258, 599. Cyanospiza amiena ISay). Lazuli Buntini;. A rare summer reei- 
Ql in western Kansas. Inhabits the western United States, east to the plains; 

•Wuth in winter into Mexico. Breeds throui^hout its range in the United States, 
', 1872, on authority of Doctor Brewer. 

259. 601. Cyanospiza ciris ( Linn.) Painted Bunting, Summer resident in 
■oatbern Kansas. Common in the gypsum hills and along timbered streams. 
Belongs to the south Atlantic and Gulf states; south In winter to Panama. 



lea (Linn.) Blue Grosbeak. A comn 
A southern species, ranging in summer through the 
nes, west to eastern Colorado and western Texas; 
ind southeastern Mexico, Breeds throughout its 



Breeds chieAy In the lower austral 
luniy, May, 1S8D, and reported by bi 




Taken by Colonel Goes in Comanche 
the Auk, vol. n, p. 274. 
DickclsBel. An abundant i 
in the western part. Belongs ti 



It to the Rockj 
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Mountains, south to northern South America. Breeds chiefly north of the Gulf 
states. Baird, 1858. 

261. 605. Calamospiza melanocorys (Stejn.) Lark Bunting. Summer resi- 
dent; common in western Kansas. Found by Doctor Hoy near the eastern line 
of the state in 1854. A bird of the plains, from western Minnesota, middle Ne- 
braska, Kansas, and Texas, west to the mountains. In winter, southwest to Mex- 
ico, Arizona, and southern California. Breeds from middle Kansas northward 
to southern Assiniboia. Hoy, 1864. 

262. 607. Piranga ludoviciana (Wils.) Louisiana Tanager. A rare visitant 
to western Kansas during migration. Inhabits the western United States, from 
the high plains west to the Pacific ; south to Mexico, in winter to Guatemala. 
Breeds in the mountains. Taken at the mouth of the Saline river by F. S. Ben- 
son, 1874; also taken in Finney county in 1893 by H. W. Menke. Benson, 1874. 

263. 608. Piranga erythromelas (Vieill.) Scarlet Tanager. A common sum- 
mer resident in the wooded parts of the state. Inhabits eastern North America, 
north to Canada and Manitoba, west to the plains; south in winter to the equator. 
Breeds throughout its United States range. Coues, 1871. 

264. 610. Piranga rubra (Linn.) Summer Tanager. A summer resident; 
common in southeastern Kansas. Belongs to the eastern United States, north 
to latitude 40 ; south in winter through eastern Mexico to northern South 
America. Breeds throughout its United States range. Snow, 1872, on authority 
of Baird. 

265. 611. Progne subis (Linn.) Purple Martin. An abundant summer resi- 
dent. Belongs to the whole of temperate North America; south in winter to 
southern Mexico. Breeds throughout the austral 2ones. Baird, 1858. 

266. 612. Petrochelidon lunifrons (Say). Cliff Swallow. Summer resident; 
common in some localities. Ranges over nearly all of North America; south in 
winter to Brazil and Paraguay. Breeds from northern Mexico to the arctic zone. 
Snow, 1872. 

267. 613. Hirundoerythrogtister (Bodd.) Barn Swallow. Summer resident; 
once rare, now abundant. Ranges North America in general, but breeds chiefly 
in the settled parts north of the Gulf states; south in winter to South America. 
Snow, 1872, on authority of Brewer. 

268. 614. Tachycineta bicolor (Vieill.) Tree Swallow. A rare summer resi- 
dent ; common in migration. Ranges the whole of North America, winterinif 
from the Gulf states southward to Panama. Breeds from Kentucky and Kansas 
northward to the arctic zone. Abert, 1848. Noticed by Audubon near Fort 
Leavenworth, 1843. 

269. 616. Clivicola riparia (Linn.) Bank Swallow. An abundant summer 
resident. Inhabits the northern hemisphere; in America, south to the equator. 
Breeds in the United States and northward. Winters south of the United States. 
Fremont, 1845. 

270. 617. Stelgidopteryx serripennis (Aud.) Rough-winged Swallow. A 
common summer resident. Inhabits the United States in summer, except the 
northern parts and much of New England; south in winter to Panama. Breeds 
chiefly in the two austral zones. Baird, 1858. 

271. 618. Ampelis garrulus (Linn.) Bohemian Waxwing. A rare winter 
visitant. Belongs to the boreal regions of both hemispheres. Breeds in the far 
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north ; wanders south in winter irregularly to the middle parts of the United 
States. Taken by Doctor Hammond, at Fort Riley; by Wm. Wheeler, at Ot- 
tawa, November, 1875 ; and three specimens from a large flock, by D. £. Lantz, at 
Manhattan, December 6, 1879. Baird, 1858. 

272. 619. Ampelis cedrorum (Vieill.) Cedar Waxwing. Resident; rare. 
In migration irregular, but usually common. In summer it ranges over the 
greater part of North America; south in winter to Central America. Breeds 
throughout its summer range, but chiefly north of latitude 40^. Snow, 1872. 

273. 621. Lanius borealis (Vieill.) Northern Shrike. A rather common 
winter sojourner throughout the state. Belongs to northern North America; 
south in winter to the middle United States. Snow, 1872. 

274. 622. Lanius ludovician us (Linn.) Loggerhead Shrike. A rare visitor 
from the south. The geographical range usually given to this species is Florida, 
the Carolinas, and the Gulf states east of Texas. Ridgway contends that it regu- 
larly occurs as far north as southern Illinois. The only record for Kansas is 
Snow, 1872, who says: ** Several typical specimens of this southern form have 
been taken.'' 

275. 622a. Lanius ludovicianus excubitorides (Swains.) White-rumped 
Shrike. Summer resident; common. Belongs to the central United States, 
north to Assiniboia; southwesterly to Lower California and the table lands of 
Mexico. Rare east of the Alleghenies. Snow, 1872. 

276. 624. Vireo olivaceus(Linn.) Red- eyed Vireo. Summer resident; com- 
mon along our wooded streams. Belongs chiefly to the eastern part of the aus- 
tral region, west to the Rocky mountains ; south in winter to northern South 
America. Maximilian, 1839. 

277. 627. Vireo gilvus (Vieill.) Warbling Vireo. Summer resident; com- 
mon in eastern Kansas. Found along streams, in parks, orchards, and other 
plantations. Inhabits North America from Mexico to the Hudsonian zone, 
breeding from the lower austral zone northward. Coues, 1871. 

278. 628. Vireo flavifrons (Vieill.) Yellow-throated Vireo. Summer resi- 
dent in eastern Kansas; not so common as either of the two species already 
mentioned. A bird of the eastern United States and southern Ontario, west to 
the plains ; south in winter to Costa Rica. Breeds from the southern edge of 
the lower austral zone northward through its range. Snow, 1872. 

279. 629. Vireo solitarius (Wils.) Blue-headed Vireo. A rare migrant. 
Belongs to eastern North America, north to Hudson bay and Great Slave lake, 
west to the plains ; south in winter to Guatemala. Breeds chiefly north of the 
United States. Snow, 1872, on authority of Baird. 

280. 630. Vireo atricapillus (Woodh.) Black-capped Vireo. A common 
summer resident in the gypsum hills in southern Kansas. Inhabits the south- 
ern part of the great plains, north into southern Kansas; south in winter into 
Mexico. Taken in Comanche county, May 11, 1885, by Colonel Goss. Goss, 1885. 
Auk, vol. II, p. 274. 

281. 631. Vireo noveboracensis (Gmel.) White-eyed Vireo. A common 
summer resident in eastern Kansas. Belongs to the eastern United States ; west 
to the plains ; south in winter to Guatemala. Resident in the Bermudas. Breeds 
throughout its United States range. Coues, 1871. 
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282. 633. Vireo bellii (Aud.) Bell's Vireo. An abundant summer resident. 
Inhabits the middle parts of the United States, from Illinois and Minnesota west 
to the foot-bills; south in winter to southern Mexico. Breeds from Texas north- 
ward in its range. Named after Bell, one of Audubon*s hunters, who discovered 
it near Leavenworth in 1843. Baird, 1858. 

283. 636. Mniotiltavaria(Linn.) Black and White Warbler. Summer resi- 
dent in eastern Kansas; rare; common in migration. Inhabits eastern North 
America, north to Hudson's Bay, west to the plains ; south in winter to Central 
America. Breeds from the Gulf coast northward. Snow, 1872. 

284. 637. Protonotaria citrea (Bodd.) Prothonotary Warbler. Summer 

resident ; common along wooded streams in eastern Kansas. Belongs to the 

eastern United States, but chiefly to the Mississippi valley ; north to Illinois, 

Iowa, and Nebraska, casually to Minnesota and Ontario ; west to the plains ; 

pouth to Cuba and Central America. Breeds throughout its United States range. 
Snow, 1872. 

285. 639. Helmitherus vermivorus (Gmel.) Worm-eating Warbler. A rare 
summer resident in eastern Kansas. Belongs to the eastern United States ; 
north through the upper austral zone, west to western Nebraska and Texas, 
south to the West Indies and Panama. Breeds in the upper and lower austral 
zones. Taken at Lawrence, May 6, 1873, by Miss Yeagley. Snow, 1874. 

286. 641. Helmiothophila pinus (Linn.) Blue-winged Warbler. Summer 
resident in eastern Kansas ; rare ; common in migration. Ranges through the 
eastern United States, north to New England, the Great Lakes, and Minnesota, 
west to middle Nebraska and Texas; south in winter to Guatemala. Breeds in 
the United States. Allen, 1872. 

287. 645. Helminthopila ruficapilla(Wil8.) Nashville Warbler. Migratory; 
not common. Belongs to eastern temperate North America, west to the great 
plains; south in winter to Gautemala. Breeds from the northern United States 
northward. Allen, 1872. 

288. 646. Helminthopila celata (Say). Orange-crowned Warbler. A com- 
mon migrant. Belongs to northern North America; rare in the northeastern 
United States: common in the Middle states and the Mississippi valley; winters 
in the Southern states and eastern Mexico. Breeds from Assiniboia northward 
to the arctic. Snow, 1872, on authority of Brewer. 

289. 647. Helmintbophila peregrina (Wils.) Tennessee Warbler. A com- 
mon migrant in eastern Kansas. Belongs to eastern temperate North America, 
west to the foot-hills of the Rocky mountains ; rare east of the Alleghenies ; south 
in winter to northern South America. Breeds from the northern United States 
northward to Great Slave lake. Snow, 1872, on authority of Brewer. 

290. 648. Compsotblypis americana (Linn.) Paru la Warbler. A rare sum- 
mer resident in eastern Kansas; common in migration. Inhabits eastern North 
America, north to Canada, west to the foot-hills; south in winter to Panama. 
Breeds from the Giflf states northward, chiefly north of latitude 40\ Allen, 1872. 

291. 652. Dendroica lestiva (Gmel.) Yellow Warbler. Summer resident; 
abundant in the eastern part of the state, less common westward. Belongs to 
the whole of North America. Breeds from northern Mexico northward into the 
arctic zone. Winters south into South America. Baird, 1858. 

292. 654. Dendroica casrulescens (Gmel.) Black-throated Blue Warbler. A 
rare migrant. Some doubt has existed as to the propriety of including this spe- 
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cit« ia Kanaaa liets, Sdotc included it in bis eeuond editian od authority of 
Baird. Gum omitted it from all the editiopa of hia catalogue. Doctor Hoy found 
it uear tbe Kansas line in neetern Miaeouri. I □ the absence of autheotic earlier 
speclioena, we have tbe record of ita capture in Finney county, October IT, 1891, 
by H. W. Menbe, so that there is a stroog probability tbat the Baird record is 
corret't. Soow. 18TS, on autborlty of Baird. 

303. K>5. Deodroica coronata (Linn.) Myrtle Warbler. A rare winter so- 
journer; common in miration. Inhabits all of North America, but chiefly east 
of the Rocky mountains. Breeds from the Dnrtbern United States northward to 
the iirctic zone. Ranges from tbe middle United States southward to Panama 
in winter. Baird, 1858. 

201. 656. Dendroica auduboni (Towns.l Audubon's Warbler. A rather 
common migrant in western Kansaa, Inhabits western North America, north 
Xo Brilisb Columbia, east to central Kansas and Texas, south to Guatemala. 
Breetk in the mountaina throughout its United States ranne. Gobs, ISS-t. B. N. 
O. C, vol. VIXI, p. 18G. 

2K). %7. DendroicamaculosatGmel.) Magnolia Warbler. Araremigrant. 
Inhabits eastern North .America, north to Hudson's bay, west to the foot-bill(> oF 
tbe Rocky mountains; south in winter to Costa Rica and the West Indief. 
Breeds north of the United States. Taken in Marshall county by W. J. Mc- 
Laughlin. Snow, ISTj. 

996. tJ58. Dendroica cierulea IWIIs.) Cerulean Warbler. A common sum 
mer resident in eastern Uansas. Belijnge to the eastern United States and 
southern Canada, west to the plains ; south In winter to Panama. Breeda from 
the Gulf northward, chiefly In the interior. Allen, 1BT2. 

297, G59. Dendroica penasylvanica ( Linn.) Cheatnul-aided Warbler. \ rare 
migrant. Belongs to eastern North -America, north to Canada, west to the 
plains; south In winter to Panama. Breeds In the northern part of the upper 
austral and in the transition zones. Taken at Learenwortb, in May, 1871, by 
Prof, J. A. Allen, and at Topeka, May 2, 1873, by Prof. E. A. Popenoe. Snow, 
1872, on authority of Brewer. 

S98. 661. Dendroica striata 'Porst. I Black-poll Warbler. .\ common mi- 
grant. Belongs to eastern and northern North .'Vmerica, north to the arctic, 
west to tbe Bock; mountains and .\laska, south to Panama. Breeds from north- 
ern New England northward and westward. Snow, 1871. 

399. 6G3. Dendroica blackburniie (Gmel.) Blackburnian Warbler. A rare 
migrant. Belongs to eastern temperate North .'America, west to the plains, soulh 
lu South America. Breeds from the .northern United States northward to the 
Hudsonian z^ne. Allen, 1872. 

300. (363a. Dendroica domlnlca albilora (Baird). Sycamore Warbler. .\ 
<r resident in eastern Kansas. Ranges through tbe Mississippi valley 
arth to northern Illinois, west to eastern Kansas and Texas: south 



in winter to Giiatem 
BiAbority of Brewer. 

.'»1. mi. Dendro 
gratory; not very comi 
to tbe plains: south 



da. Breeding rnnge i 



rirens iGmel.i Black- throated Green Warbler. Mi- 
Belongs to eaatern temperate North America, west 
inter to Panama. Breeds from the northern United 



Slates northward. Snow, 1S72, 



lutborlty of Baird. 
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302. 671. Dendroica vigorsii (Aud.) Pine Warbler. A rare migraDt. 
Raoges over eastern North America, north to Canada and Manitoba, west to the 
plains; south to the Gulf states, Bahamas, and Bermudas. Breeds nearly 
throughout its range. Gross, 1883. 

303. 672. Dendroica palmarum (Gmei.) Palm Warbler. A rare migrant in 
eastern Kansas. Inhabits the interior of North America, north to Great Slare 
lake, east to the AUeghenies, south to the Gulf coast, west to the plains. Breedi 
north of the United States. Taken at Topeka, May 8, 1875, by Prof. E. A. 
Popenoe. Snow, 1875. 

301. 673. Dendroica discolor (Vieill.) Prairie Warbler. A rare summer 
resident in eastern Kansas. Belongs to the eastern United States, north to 
southern New England and Michigan, west into Nebraska and Kansas, south to 
Florida and the West Indies. Breeds throughout its United States range. 
Allen, 1872. 

305. 674. Seiurus aurocapillis (Linn.) Oven-bird. Summer resident in 
eastern Kansas; not rare. Common in migration. Inhabits eastern North 
America, north to Hudson bay and Alaska, west to the foot-hills of the Rocky 
mountains ; south in winter to the West Indies and Central America. Breeds 
from southern Kansas and Virginia northward. Coues, 1871. 

306. 675a. Seiurus noveboracensis notabilis (Grinn.) Grioneirs Water- 
thrush. A rare migrant. A bird of western North America, chiefly found in the 
interior, east into the Mississippi valley, north to the arctic regions; south in 
winter to Guatemala. Breeding range not known. Snow, 1872, on authority of 
Baird. 

307. 676. Seiurus motacilla (Vieill.) Louisiana Water-thrush. A common 
summer resident in eastern Kansas. Inhabits the eastern United States, north 
to southern New England and Minnesota, west to the edge of the plains. Win- 
ters in the Gulf states. West Indies, Mexico, and Central America. Breeds 
througout its United States range. Snow, 1872. 

308. 677. Geothlypis formosa( Wils.) Kentucky Warbler. A common sum- 
mer resident in eastern Kansas. Belongs to the eastern United States, mostly 
west of the AUeghenies, north to southern New England and Wisconsin, west to 
the plains ; south in winter to the West Indies and Central America. Breeds in 
all its United States range. Baird, 1858. 

309. 679. Geothlypis Philadelphia (Wils.) Mourning Warbler. A rare mi- 
grant. Belongs to eastern North America, west to the plains; south in winter to 
Panama. Breeds in the transition zone and northward. Allen, 1872. 

310. 681a. Geothlypis trichasocciden talis (Brewst.) Western Yellow-throat. 
A common summer resident in parts of the state. Belongs to the western United 
States, east to the Mississippi river, north to British America; south to Guate- 
mala. Breeds in its United States range. Snow, 1872. 

311. 683. Icteria virens (Linn.) Yellow breasted Chat. Summer resident 
in eastern Kansas ; abundant. Belongs to the eastern United States, north to 
southern New England, Ontario, and Minnesota, west to the edge of the plains; 
south in winter to Guatemala. Breeds throughout its United States range. 
Baird, 1858. 

312. 683 a. Icteria vireus longicauda (Lawr.) Long- tailed Chat. Summer 
resident in western Kansas; not uncommon. Inhabits the western United 
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States, eaat to the eaatero edge of the great plaina; south, icto Meiico, Brpeda 
in ltd United States range. Taken by Dr. B. W, Williston, on the Smoky Hil! 
.river in western Kanaaa, May, 1877. Snow, 1878. 

313. 63i. WilBonia roitrata (GdibI.) Hooded Warbler. Summer resident in 
Kansas; not common. Habitat, the eastern United States, north to Con* 
;, New York, and Iowa, west to eaetern Nebraska, Kansas, acd Texas: 
south t> the West IndLea and Central .\ineric». Breeds in its United States 
range. Maximilian, 18-39. .Mao observed in Kansas by .\udubon and Allen. 

3U. 035. WilBonia pusiUa ( Wile.) Wilson's Warbler. .V common migrant. 
Inhabits eastern and northern North .\merica, north to Uudsoo bay and .'Vlaska, 
west beyond the Rocky mountains: south iu winter to Panama. Breeds from the 
northern United States northward, and southward along the high Rocky moun- 
tains. Snow, 1872, on authority o( Brewer. 

31x 686. Wilsonia canadeDHis t Lino. I Canadian Warbler. A rare migrant 
■D eastern Kansas. Belongs to eastern North Amerii^a, north to Newfoundland, 
southern Labrador, and Lake Winnipeg, west to Minnesota, eastern Nebraska, 
and Texas: south in winter nearly to the equator. Breeds from Wisconsin and 
Massachusetts northward. Goss, 1881. 

316. 387. 8etophagaruti;^iUa|Linn.) American Redstart. A common sum- 
mer resident in eastern Kansas; abundant in migration. Range about the same 
AS that of Wilson's warbler. Breeds from the Gulf states northward. Baird, 
135CI. 

317. 697. AnthuB pensylvanicus (Lath.) American Pipit. A common mi- 
grant. Inhabits all of North America. Breeds from Labrador to the arutic 
coast : also al)ove timber line in tbe mountains. Winters from the Gulf states 
southward to Guatemala. Snow, 1872. 

318. 700. Anthus spragueii l.\ud.| Sprogue's Pipit. Migratory; rare in 
f astern Kansas, common in the western part of the state. Belongs to the interior 
plains of North Ameri(.'a, east to eastern Nebraska and Kansas, north to tbe Sas- 
katchewan, south to southern Mexico, Breeds from central Dakota northward. 
Goss, 1983. 

319. 703. Mimus pojyglottie (Linn. I Mocking-bird. A common summer 
resident. Inhabits the United States, north to Massachusetts aud southern 
Iowa. Breeds throughout its United States range. Retires southward in win- 
ter lo southern Meiico. Abert, 1818. 

320. 704. Galooecoptes carolinensis iLlnn.) Catbird. Summer resident : 
«nininon, Abundant in the eastern part of the state. Inhabits eastern North 
America, north through the transition zone, west beyond tbe Rocky mountains, 
south to Panama. Breeds from the Gulf coast northward. Abert, 1818. 

.321. 705. Harporhynchua rufus (Linn.) Brown Thrasher. Summer resi- 
dent: abundant. Its numbers in the west are limited by the sparseneesot tlm- 
l>er and other plantations ; increasing. Has about tbe same summer range as 
the catbird. Winters from the Gulf coast northward to about latitude 37 \ 
Abert, 1848. 

322. 715. Salpinctua obeoletus I Say). Rock Wren. Summer resident in 
middle and western Kansas; not uncommon. Has been observed in Morris and 
Riley counties. Belongs to the arid regions of the western United States, north 
lo British Columbia, east to middle Kansas and Texas ; south through Mexico to 
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Guatemala. Breeds throughout its range. Taken in Rooks county, July 5, 1875, 
by E. A. Popenoe. Snow, 1875. 

323. 718. Thryothorus ludovicianus (Lath.) Carolina Wren. Resident in 
eastern Kansas. Once abundant, but fast becoming rare. Belongs to the east- 
ern United States, north to New England and Nebraska, west to the plains, 
south into northeastern Mexico. Breeds and winters nearly throughout its 
range. Baird, 1858. 

324. 719. Thryomanes bewickii (Aud.) Bewick's Wren. A very rare sum- 
mer resident. Belongs to the eastern United States, north to New Jersey and 
Minnesota, west to eastern Nebraska and Texas, wintering in the Southern 
states. Breeds throughout its range. Snow, 1872, on authority of Doctor 
Brewer. 

325. 719b. Thryomanes bewickii leucogaster (Salv. and Grodw.) Baird*s 
Wren. Resident in middle southern Kansas; summer resident to the north line 
of the state. Belongs to the southwestern United States and northeastern Mex- 
ico. Breeds throughout its range. Goss, 1886. 

326. 721b. Troglodytes aedon aztecus (Baird). Western House Wren. A 
common summer resident. Belongs to the western United States, except the Pa- 
cific coast, east to Illinois ; south to Vera Cruz, Mexico. Breeds throughout its 
United States range. Snow, 1872. 

327. 722. Anothura hiemalis (Vieill.) Winter Wren. A rare winter fo- 
journer. Belongs to eastern North America, west to the Rocky mountains, south 
into the Gulf states. Breeds from the northern United States northward, and 
winters south of its breeding range. Snow, 1872, on authority of Baird. 

328. 724. Cistothorus stellaris (Licht.) Short-billed Marsh Wren. A rare 
summer resident. Belongs to the eastern United States and southern Canada, 
west to the plains. Breeds chiefly north of the latitude of Kansas. Winters in 
the Gulf states. Snow, 1872. 

329. 725. Cistothorus palustris (Wils.) Long-billed Marsh Wren. A rare 
summer resident; more common in migration. Belongs to temperate eastern 
North America, west to the Rocky mountains. Winters in the Gulf states. 
Breeds throughout its range. Snow, 1872. 

330. 726. Certhia familiaris fusca (Barton). Brown Creeper. A common 
winter sojourner in wooded sections of Kansas. Belongs to eastern North 
America, west to the plains, south into the Gulf states. Breeds from the 
northern United States northward. Snow, 1872. 

331. 727. Si tta carol inensis (Lath.) White-breasted Nuthatch. Resident; 
common in wooded parts of the state. Inhabits the eastern United States and 
southern British America, west to the Rocky mountains. Resident and breed- 
ing throughout its range. Baird, 1858. 

332. 728. Sitta canadensis (Linn.) Red-breasted Nuthatch. A rare mi- 
grant; possibly a winter sojourner. Belongs in summer to the Hudsonian, 
Canadian and transition zones. Ranges in winter also over the upper and 
lower austral zones. Two specimens seen in twenty years at Manhattan. 
Snow, 1872, on authority of Baird. 

333. 731. Parus bicolor (Linn.) Tufted Titmouse. Resident; abundant 
ID wooded parts of the state. Inhabits the eastern United States, north to 
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Nebraska and New Jersey, west to tbe edge of the plains, south to the Gulf 
coast. Reeident throughout tbia range. Baird, 1858. 

m. 735. ParuB atricapillus (LicD.) Chickadee. Resident; cominoii in 
eaetero KaQsae. Inhabits eastern North America, north to the Arctic regionp, 
vest to the plains, south to Penoaylvania and sauthern Missouri. ResideDt 
throughout its range. 

335. 735a. Farus atricapillus septa Dtriunalis ( Harris ). Long-tailed Chicka- 
dee. Resident; common throughout the state where there is timber, In the 
eastern part the last form predominates; in middle Kaneas this form is more 
commoD. Inhabits tbe Rocky Mountain region, north to the Hudsonian zone, 
west to the great basin, east ioto Missouri, south to New Me.xico. Breeds 
throughout this range. Baird, 1858. 

336. 748. ReguluB satrapa ILicht.) Goldeo -crowned Kinglet. A rare win- 
ter sojouraer; commoD in migration. Belooge to eastern and northern North 
America. Breeds from tbe extreme northern United States northward. Winters 
in tbe eastern United States and southward to Guatemala. Snow, 1898, on au- 
thority of Brewer. 

337. 719. Regulua calendula (Linn.) Ruby-crowned Kinglet. An occaainnal 
winter sojourner; very common in migration. Ranges over nearly the whole of 
North America, north to tbe arctic coast, south to Guatemala. Breeds in the 
higher mountains from Arizona northward, and in boreal .America. Snow, 18T2, 

338. 751. Polioptila cwrulea (Linn.) filue-gray Gnatcatcher. A commou 
summer resident in eastern Kansas; in migration found throughout the state. In- 
habits the United States, thietly south of about latitude 40 . Winters in the Gulf 
■tatea and southward to Guatemala and the West Indies. Breeds from Cuba 
northward through its range. Baird, 1858. 

339. 751. Mjiadestes townsendii (Aud.) Townsend's Solitaire. An occa- 
sional tall and winter visitant from the west. Belongs to the mountain regions 
of the western United States, north to British Columbia, east to Dakota, Kan- 
sas, and Texas. Taken at Ellis, October 27, 1875, by Dottor Watson. Two rei:- 
ords for Manhattan. Snon, 1875. 

310, 755. Ilylocichla mustelina (Gmel.) Wood Thrunh. .4n abundant 
summer resident, rapidly extending its range westward as orchards and planta- 
tions increase. Belongs to the eastern United States, north to Massachusetts, 
Ontario, and Wisconsin, west to the plains; south in winter to Cuba and Guate- 
mala. Breeds throughout its United States range. Snow, 1872. 



341. 
grant ii 

1873, or 



750. Hylocichla fuscescena (Stepb.) Wilson's Thrush. A rare mi- 
eastern Kansas. Belongs to the eastern United States and Canada; 
I Newfoundland and Manitoba, west to the plains, south to the Gulf 
nd the West Indies. Breeds from about latitude 41 northward. Snow, 
authority of Brewer. 

757. Hylocichla aliciie (Bairdj. Gray-cheeked Thrush. Migratory; 
Belongs Ui eastern and northern North America, west to tbe 
Rocky mountains, .A-laska, and eastern Siberia. Winters south of the United 
Btatea to Panama. Breeds chiefly in the Hudsonian and arctic zones. Goss, 



343. T58a. Hylocichla ustulata swainsonii (Cab.) Olive-backed Thrush. 
D migrant. Inhabits eastern North .\meT\ca, i«w\.\i ta\\y5»,tt'<\t -uotw.. 
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we9t to the western base of the Rocky mountaiDB, and northwest to Alaska : soDtl 
ia winter to northern South America. Breeds north ol the United States, except 
in the high mouatains southward. Bnird, 1S58. 

344. T59b. Uylocichla UDHlaekiB pBllasii (Cab.l Hermit Thrush. Mi- 
gratiirj-; rare. Inhabits eastern North America, north to the arctic zone, weit 
to the plains, eouth to the Gulf states. Breeds from the northern United States 
northward. Allen. 18T2; alao. Snow, 1972, on authoiity ot Allen and Baird. 

34.'i. 761. Merula migratoria iLinn.l .American Robin. Resideot: abuo- 
dant and increasing in numbers westward. Its abundanee in winter seems lode- 
peed largely upon the food-supply: hackberries, ^apes, moonseed. bitt^rawret, 
ampelopsis, and other berries. Belongs to the eastern and northern Unitf^ 
States, west to the plains: south in winter to eastern Mexico. Breeds from tifl 
Gulf states northward to the arctic zone. Abert, 1848. ^M 

346. T61a. Merula migratoria propinqua (Rjdgw.) Western Kobin. An c^l 
casioQal visitant in western Kansas. Ranges over the western United Stal«f. 
north to British Columbia, east to western Kansas and Nebraska, south over tbe 
table-iands of Meiico. Breeds roostiy north of Meiico. Taken by Colonel Gofs 
at Wallace. October 12, ISai. Gobs, 1884. Auk, rol. I. p. 100. 

3-17. 763. Hesperocichia DWTia (Gmel.) Varied Thrush. A rare visitaot 
from tbe west. Ranges over western North America, from the Rocky mountains 
to the Pacific, and from the Yukon to the Coloratlo. Winters in the United 
States. Accidental in the Mississippi valley and the Atlantic states. Taken ty 
H. W. Mecke, October 17, 1891, in Finney county. Kellogg, 1894. A specimen 
in the museum ot the State Agricultural College is probably erroneously labeled 
as from Kansas. 

MS. 766. Sialia slalis (Linn,) Bluebird. Resident in eastern and 
Kansas. A rare summer resident in western Kansas, decreasing in ni 
Inhabits the eastern United States and southern British America, weet to Iha 
base of the Rocky mountains. Winters in the middle states and southwfinl lo 
Cuba. Breeds throughout its United States range. Abert, 1848. 

.■^49. 7CJa. Sialia artica (Swains.) Mountain Bluebird. 
sojourner in western Kansas, rarer in eastern Kansas. Belongs to western Ni 
America, north to Great Slave lake, east to Dakota and Texas, south into Mexi 
Breeds in tbe mountains. Taken by Doctor Watson at Ellis, October 26, 
Been by the writer as far east as Vinland, Douglas county. Snow, 1B75. 



350. 416. Antroetomusearoliaen6iH(Linn.) Chuck-will's widow. Very 
Probable summer resident, On June 12, 1898, Dr. R. Matthews, ot Wichitai 
found a specimen of this species on the Arkansas river several miles south of 
Wichita. There was no doubt of the identity of the specimen, which was sub- 
mitted to Professor Snow tor examination. 

351. 283. Arenaria interpres (Linn.i Turnstone. Very r 
and summer visitant. The only reeord of its capture in Kansas was made b 
F. E. Forbes, of Topeka, who captured a fine male flpecim 
August 16, 1898. He has the specioien in his collection. 
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A^'TROs•^o.^fus^ CA/ioLixExsrs. 



Sunday, June 13, 1898, I was in the woods alung the Arbaosaa river, three 
miles south of Wichita. A bird flew from the ground in denaci underbrush, and 
I recognized it aaa whippoorwill. The first impiilseiras toahoot it: but iuetantly 
recognizing by its actione that it had eggs or joung, I set myself to find the nest. 
I did Dot succeed in finding it. I went away and returned in an hour, still flnd- 
; the bird io the same locality. I made another unsuccessful search for the 
nest, and left again. 

la a couple of hours I came back again, and approaching with great caution, 
I was deligt)ted to see the bird rise front the identical ppot again. This time I 
searched diligently, but without succesa. So, as I uould not return again, I shot 
the bird, took it home, skinned and stuffed with cotton, and tried to identify by 
Gjss's "Birds of Kansas." The bird would not identify, but by an inference 
seemed to be A nlrunlomut cnri)(hir-i»'K, 

I afterward proved this to be the case by Coues's •' Key to the Birds of North 
.merica." When I was eatisfied I sent the ekin to Professor Snow for his opin- 
ion, and received this from him : . . . " Vou are correct as to the identity. 
. . It is not recorded that it bns been taken in Kansas before." 
Unfortunately tbe cat tore this specimen to pieces so it could not be mounted. 
3[^here were left the upper halt of the bead, both wings, one leg and one foot en- 
re, and a few tail and other feathers. These I sent to Professor Snow. 



WERE qU.^ILS N.ATIVE TO KANS.^ST 



white, Colhiw 



virgin 



in; Texas bob-whiti 



Culin 



■ virginin 



In Colonel Goss's "Birds of Kansas," page 222, he saysi 
"I have been informed by military men and hunters that bob-whites were 
sceasionally seen on the Cimarron rivar. south of Fort Dodge, from 18C2 to leOG, 
This was long before our birds, in following up the settlements, had reached the 
WQtral portion of the state, and it is safe to conclude that the birds found there 
^ere of this variety." 

This southwestern race, as a bird of western Kansas, rests on two specimens 
in the United States National Museum, collected May 27, 1864, by Dr. Elliott 
)B, on the Republican river, in the northwestern part of tbe state." 
I would be presumption in me to correct so eminent an authority as Colonel 
Goes, our lamented friend and brother. Perhaps my opportunities of observa- 
tioD in aome instances were better than his. 

1 went upon the plains of western Kansas in ISTfl, and lived along with nature 
tm it came from the hand of the Creator far ten years; and among other things 
I found quail, " bob-whites," the same as I hod killed in hundreds In Iowa and 
Illinois, but smaller, along the timbered streams where thickets afforded protec- 
They were not numerous : a covey here and there. Half a dozen coveys 
might be seen in a day's tramp along the Saline or Smoky Hill or tbeir branches. 
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I saw them in 1859 in the heart of the buffalo range, and every year since. 
They were more plentiful along the southern border of the state and in the In- 
dian territory, where shelter was better. On account of their many enemies — 
wildcats sneaking upon them both night and day, coyotes and skunks destroy- 
ing their nests, hawks watching for them, and the terrific fires which sometimes 
swept through the thickets in which they lived, blizzards burying them deep in 
the crusted snow, they could not exist except in sheltered thickets. They were 
very wild, always flying when approached. I do not remember of seeing one on 
the ground, and I noticed that they were considerably smaller than the quails of 
Iowa. 

In the same localities were considerable numbers of prairie-hens and sharp- 
tailed grouse. 

Bob-whites rapidly increased with the settlement of the country. Whether 
they are descended from the original stock of the country I cannot say; but, from 
the fact that our quails are considerably smaller than the Iowa bird, I think 
most of them are. 



FELTS CONCOLOB. 

BY J. R. MEAD, WICHITA. 
Road Di>cembor 30, 1898. 

Felis concofor^ locally known as mountain lion, panther, cougar, puma, 
and perhaps other names, was occasionally found in central Kansas in its first 
settlement ; was common along the southern line of the state, yet more common 
in the Indian territory, now known as Oklahoma. Its habitat was along the 
timbered streams and the prairies and hills adjacent. 

In the fall of 1859 the writer noticed skeletons of buffalo calves, some recently 
killed and partly eaten, in a heavily timbered bend of the Solomon river a few 
miles above its mouth. Later, the Sac and Fox Indians on their annual fall 
hunt camped in that bend, and with the aid of their dogs killed an immense 
panther. I did not measure the skin, but it was the largest of many that the 
writer obtained from the Indians in subsequent years. In 1865 the writer saw 
one on the White W^ater in Butler county, close to Mean's ranch, where Towanda 
now stands. It came out of the tall grass, close to where my children were play- 
ing in the road, and leisurely bounded along to the bluff to the east. 

In the winter of 1864 the writer rode almost onto a very large male lion lying 
at length upon the prairie some three miles Fouth of the junction of the Medicine 
Lodge and Salt Fork rivers, near the great salt plain. His color harmonized so 
completely with the dead, brown buffalo-grass that he was not observed until I 
was almost onto him. He was not disposed to move from his position, and not 
having my rifle with me I rode around him at a distance of fifty feet and talked 
to him, but could not induce him to move, except his eyes and head, which fol- 
lowed my every movement. A bunch of wild horses near by in a ravine may have 
been his quest. I rode away, leaving him to his meditations. 

In March, 18C8, near a spring surrounded by trees, south of the Canadian 
river, I saw the skeletons of seven antlered deer within a radius of 200 feet. 
They had been food for panthers, I suppose. 

Deer were their principal food^ springing upon them from a tree over a trail ; 
or, more frequently, still-hunting them — sneaking upon them in the grass as a 
cat does a mouse. We once found a deer freshly killed and covered with leaves, 
its neck bitten through and skin torn by sharp claws — cached for a future meal. 
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I, and rpgard^d tbe 
iwer moat empbatically tbat I have. 
Id January, 1868, during e:ttreme cold aniJ heavy boo 
Iter, Dear the mouth of Turkey creek, oa the Cima 
o'clock one eight two panthers came close to the camp, I 

lifting up their Toicea, let loose tbe moet unearthly, blood-curdling acreams it 
my good fortune to bear. Lobo, tbe big buffalo wolf, has a deep, pro- 
found, musical bovl, wbicb cun be beard for miles over the silent, frozen plains; 
and their music has lulled me to sleep as t lay wrapped in my blankets iu the 
Bnow; but tbe unearthly scream of a panther dose at hand will almost freeze 
the blood in one's veins, and for an iostant paralyze almost any form of man ur 
beast. My borfes and mules tied to the wagon usually paid no attention to wild 
animals: but on this occasion they trembled like a leaf. Some Indian women 
and children were sitting nriiund their camp-fires. They screamed and ran into 
their lodges. Tbe few Indian men seized Cbeir weapons, I distinctly remember 
being astonished myself. 

ng it was snowing, I took my trusty friend and companion, 
my rifle, and waded through the snow to a dense body of post-oak timber, half a 
distant. Uoderneath the interlocking branches of tbe timber was a thicket 
of brush and greenhriers. 1 30on found the fresh tracks of two large panthers 
and followed tbeir tracks through and under tbe brush and vines and between 
trunks for an hour, always close to tbem, sometimes within two rods. I 
could nut see them, as the falling snow covered the brush and vines, completely 
■hutUrg out the sight of anything more than a rod distant. They could easily 
re sprung upon me from either side ur behind.. 1 failed to get sight of them. 
In all my experience, I never bnew any wild animal to attack a person untens 
wounded and crowded upon. Panthers freijuently killed and ale Indians' horses 
and the Indians bunted and killed tbem with the aid of dogs. 

A panther's scream heard in tbe wilderness on a still night is an e.Tperience 
never to be forgotten. The memory of it will stay with one to the end. 

Mr. William Matthews, of Wichita, my former partner on the plains and the 
original "Buffalo Bill," who spent more than twenty years on the plains and 
trapper, guide, scout, and trader, from tbe head waters of 
the Missouri river to the Gulf, commencing in 1848, tells me that he has killed 
of tbe animals: that be has often beard them scream, and de- 
scribes it as similar to my experience. He says that they have other tones of 
t the occasion, as other cats have, and that a mountain lion is a dis- 
tinct variety of />/i« eoncolor — ha« a short body, and heavy, stout legs, while 
panther has a long body and shorter, lighter Umbs. He says that both varie- 
ere more uumerouB in the vicinity of the Wichita mountains than in any 
locality. He never knew one to attack a person. 



280 KANSAS ACADEMY OF SCIENCE. 



SOME NATURAL- HISTORY NOTES OF 1859. 

BY J. R. MEAD, WICHITA. 
Read December 90, 1898. 

Lobo, the mouotain wolf, locally known on the plains as '* big gray,'' were 
congeners and associates of the buffalo, and lived almost exclusively upon them. 
Each wolf would kill in the course of a year, it is fair to assume, a dozen buffalo, 
many of them calves; but they, with equal facility, could kill the strongest bull, 
and did, whenever appetite and circumstances made it most convenient. 

Prior to our time Indians did not kill wolves; none died but from old age. I 
have killed numbers whose teeth were entirely gone, except a few black stumps. 
Such could not kill game for themselves, but ate that killed by others. Each 
female brought forth and reared from three to eight young; a buffalo but one. 
By all the known rules of mathematics the wolves should in course of centuries 
increase until in one season they would devour every one of the six million buf- 
falo who once roamed the plains. 

Will some naturalist please solve the mystery — why they did not? 

Hunters with strychnia finally exterminated the wolvds, myself and men kill- 
ing some 5000 of them. They never molested people. 

There were red foxes living on the plains with the wolves, called ** swifts" from 
their remarkable speed. They lived in pairs; not more than two found together. 
No other foxes were found on the plains. They were unlike the timber foxes. 

Black wolves were found in the eastern part of the Indian territory, but not 
on the plains. 

Coyotes were not the same as the prairie-wolf found east of the Missouri river. 

A few black bear were found in Comanche county, nesting in the gypsum 
caves. 

Black and gray lynx were occasionally met with, and several varieties of wild- 
cats — some with tails half as long as domestic cats, some with no more tail than 
a rabbit, some with long legs and short bodies, others with very long bodies and 
very short legs. Prairie-dogs, rabbits, and turkeys were their favorite and com- 
mon food. 

Hedgehogs, locally called porcupines, were very common on the streams 
between the Saline and Solomon. Tney subsisted on the bark and buds of 
trees, climbing trees with ease. As they could not run, their method of de- 
fense was striking a horizontal blow with their tails with sufficient force to drive 
their quills into the stock of a rifle. They nested under shelving rocks where 
such could be found, and brought forth two at a litter. 

Fox-squirrels abounded along the Solomon, Saline, and their tributaries; no 
other tree squirrels were noticed. 

Marten were rare. 

No mink were on the plains before the settlement of the country, but became 
very plentiful shortly after. Now they are rare. 

Badgers were only occasionally met with. 

I remember of killing but one woodchuck, on Spillman's creek, a branch of 
the Saline. 

The large two-striped skunks flourished everywhere; there were none of the 
small spotted variety. 

Beaver were very numerous, cutting down cottonwood trees three feet in 
diameter, but preferring young trees and brush. 

Otter were common. 
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FeliH con color were rarely met. 

Black-tailed deer were numerous in winter in the hills between the Saline and 
Solomon, going in bunches of three or four to twenty or thirty. I suppose they 
came down from the foothills of Colorado to winter, as I did not see them in 
summer. 

White- tailed deer were numerous in the hills about the forks of the Solomon 
and the hilly country of Barber and Comanche counties, and occasionally found 
elsewhere. 

Antelope were abundant everywhere, in summer, migrating south in winter to 
the Staked Plains. 

Elk were quite numerous, especially along the Smoky Hill, Saline, and Solo- 
mon, and in Barber county and south in the territory. I saw a band of over 500 
cross the Saline where the town of Lincoln now stands, going south ; have killed 
them on Solomon, Saline, Smoky Hill, Arkansas, and Medicine Lodge rivers* 
They were found at all seasons of the year, but more numerous in summer and 
fall. I do not know their migratory habits. 

Prairie-dogs were innumerable. The divide between Saline and Solomon in 
Ellsworth county and west was a continuous dog town for miles; and, as a consid- 
erable portion of this locality was underlaid with horizontal beds of shale or 
limestone near the surface, it was a mystery where they got water. Not a drop 
could be found within several miles and none by digging above the rock, and not 
a particle of dew fell for weeks in the heat of summer. The scant grass was dry 
enough to burn an hour before sunrise; and I was forced to the conclusion that 
in this instance nature had constructed an animal capable of living for long pe- 
riods of time without water. My pen cannot describe the extreme heat and 
drought which sometimes prevailed on these bare uplands during July and Au- 
gust. Prairie-dogs, except a few remnants, disappeared. The foot of the bufifalo 
was necessary for their existence. As soon as the ground ceased to be tramped 
hard and the grass and weeds grew they perished. 

With the buffalo also disappeared the countless flocks of ravens, a beautiful 
glossy bird, larger and much handsomer and smarter than the crow. 

Bald eagles were numerous, especially along the southern border. Many of 
them and thousands of ravens were killed by eating our baits or the viscera of 
wolves we had poisoned. 

Magpies were common between Saline and Solomon, and prairie-chickens and 
sharp-tailed grouse common in the buffalo range. 

Turkeys were abundant on every creek, and bob-white common in dense 
thickets. 

Most of these birds and animals are practically extinct. A few wolves remain, 
and quail have largely increased. 



\ 
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ADDITIONAL NOTES ON THE TIMBERED MOUNDS OF THE KAW 

RESERVATION. 

BY C. N. GOULD, WINFIELD. 
Read before the Academy October 28. 18d7. 

During the past year considerable study has been given to the ruins in the 
Kaw reservation and Cowley county, Kansas, concerning which a paper was read 
at the last meeting of the Academy. As was set forth in that paper, a number 
of flat-topped hills in the above-mentioned locality are covered with excavations 
and piles of loose stones, evidently quarried by human agency. 

Acting on the suggestion of Doctor Williston, a careful search was made for 
flint implements, with the result that more than 100 imperfect implements, or 
rejects, have been found. They vary in size from three to eight inches in length, 
and from one and one-half to four inches in breadth, and weigh from three ounces 
to one and one-half pounds. In shape they are usually oval and twice as long as 
broad, ends roundish or pointed, with usually a cutting edge chipped on all sides. 
They are nearly always broken, either laterally or longitudinally, but rarely diag- 
onally : very often a corner will be broken oflf. One or two specimens are nearly 
perfect and are probably completed implements that have been lost. 

The excavations are in some instances nearly filled up, but quite a number 
may be noticed that are a foot or more in depth. The piles of debris are from 
one to three feet high, and consist of irregular flakes of flint, round nodules, and 
broken fossiliferous limestone. 

The hills are situated at the extreme summit of the Flint Hills, and no more 
flint is to be found this side of the Rocky mountains. The localities may be 
conveniently grouped under two heads: First, the Kaw reservation, or the Tim- 
bered Mounds proper : and second, the Maple City locality. The first is south 
of Meyers creek and east of Little Beaver, in the Kaw reservation, from six to 
twelve miles nearly south of Maple City, Kan. It is here the quarries were first 
studied, and here most of the excavations seem to have been made; but singu- 
larly enough very few rejects have been found here. The second locality is in 
and around Maple City. Most of the rejects have been found on the farms of 
Mr. H. Ferguson and Mrs. Geo. Sutton. Some interesting localities are found 
three to four miles north of Maple City. 

The foundations of edifices mentioned in the last paper are still being studied, 
but it is now believed that they were quite local, and possibly temporary struc- 
tures for the convenience of the workmen. 

Nothing is more reasonable than to suppose that the tribes of the plains 
journeyed eastward until they arrived at the first flint that could be worked with 
ease, and here stopped and fashioned their implements. 

The descriptions of **An Ancient Quarry in Indian Territory," by William 
Henry Holmes, published as a bulletin of the American Bureau of Ethnology in 
1894, will, to a very large extent, apply to the quarries under consideration, ex- 
cept that the pits are not so deep as those described in the report. The rejects 
pictured in Mr. Holmes's paper are very like those found at Maple City. 
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To the student of natural history there ia do more intereetiug locality than the 
country Burrimoding Belvidere. Nestled among the low, rounded bills of the up- 
per Medicine ralley, the little village is indeed picturesque. The gentle alopea 
covered with cattle, the broad, fertile valley, the rushing itream. clear with the 
iparkling water from tbe hills, the clumps of elms and cottonwooda fringing its 
banks : and over all the grim old sentinel, O^age rock, ataodiog eternal as the bill 
of which it forms a part, ail combine to render the scene unforgotten. 

Here hare tbe great men of Kaosns suience labored. Professor St. John, 
Robert Hay, Colonel Gobs, and others who have gone to complete their inveeti- 
^tioDB in tbe great unknown have here spent weeke in research. Chancellor 
Bnow found meteorites here. Professor Cragin traveled over these hills and 
Wrote his famous paper "A Study of tbe Belvidere Beds." Professor Biuyth col- 
lected here for tbe National Herbarium at Washington. Professor Hill came 
from Washington, ProfeaFor Prosaer from New Vork, and Professor Ward from 
ithe Smithsonian Institution. Each of these testifies to tbe wealth of material to 
e found in the vicinity. Doctor Williston has here found bones of extinct rep- 
iUes. Professors Hitchcock and Failyer came here from Mivnhatlan-, one to l-oI- 
t rare plants, the other to analyze water from the medicinal springs uf tbe 
^Indians. 
^^ • problematic Red Beds are well developed a few miles down the river. 

rCpoD these tbe Comanche Cretacooua lies uncotiformably. This apparently 
spades upward through a series of transition beds into the true leaf-bearing 
Dakota sandstone, which in turn is covered with the lioup Fork Tertiary and 
. In the line of paleontology few localities yield a greater diversity of 
fbasiU. Professor Hill, in 18fl4, first found dicotyledonous leaves in the Cheyenne 
wtDdstODe, and Professor Ward, in his two summers in the field, baa discovered 
scores uf speciesi Professors Cragin and Hill have collected numerous inverte- 
brates from the Kiowa shales. Doctor Williston finds saurian, crocodile, and fish 
bonee in this horizon. lusecla have also been found in tbe shales. On tbe hills 
and in the Medicine valley bones of Pleistocene mammals are to be found. 

The botany is excellent. Professor Ward has found the Teias meaquite on 
the hills and the soapberry on tbe creeks. The ornithologist will be interested 
ich birds BB the Mississippi kite and tbe scissor-tail tlycntcher; and the ec- 
^tomologist will here find insects galore. 

n IheOsagerockarepictographsleft by the Indians, and on lbs canon walls In 
icinity may be found records engraven of deeds of daring and bravery. Old 
BSttters will tell of implements and traces of dwellings found along the creeks and 
ia the ravines, and over all hang tbe mystic traditions of Indian battles and _ 
oralry raids. 

Tbe work of a hfetlme lies within the hills surrounding tbe valley. Much has 
bnco done, but more remains to be done. Fortunate will he be who in this region 
devotes himself to the task of learning nature's secrete. 
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ON THE FINDING OF FOSSIL INSECTS IN THE COMANCHE ORE 

TACEOUS OF KANSAS. 

BY C. N. GOULD. 

During the summer of 1897, while in the employ of the state university, the 
writer was visited at Belvidere, Kan., by Dr. S. W. Williston. We drove some 
five miles southeast to the Black hills (Stokes hill of Cragin), and visited the 
locality where Prof. Robert T. Hill and the writer first found dicotyledonous 
leaves in the summer of 189^. Doctor Williston remarked that the presence of 
fossil vegetation would indicate that insects might be found in the vicinity. An 
hour or so was spent in looking over the various shale beds but nothing of im- 
portance was discovered. 

A few days after, while collecting shells in the vicinity, some shale was found 
which apparently contained traces of insects' wings. They were sent to Doctor 
Williston, who forwarded them to Professor Scudder, of Harvard University, the 
best authority on fossil insects in America. Professor Scudder identified the 
material as insects, but stated that on account of the poor state of preservation 
he could not be sure of genus or species. These are, so far as known, the first 
fossil insects discovered in the state. 

The locality is about one-fourth of a mile south of the natural corral, on the 
ranch of Mr. Frank Abell. The horizon is Hill's No. 6, or Prosser's No. 11. 
See the University Oeological Survey of Kansas, Vol. 2, p. 121.) The material 
is described as **very black, sleek, argillaceous shale, 'paper shales' of Hill, 
sparingly fossiliferous in the lower part." It is immediately above Cragin's 
Champion shell bed, which is well developed in the locality. Persistent work in 
the shales will doubtless reveal an interesting fauna. 
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ACCESSIONS TO THE LIBRARY 

FROM JANUARY 1, 1887, TO DECEMBER 31. 1898. 
BY B. B. 8MTTH, LIBRARIAN. 

Dimensions of books when given are in centimetres, breadth and length; 
vhen not given are usually octavo, or about 14-15x20-23 centimetres. 



AMERICA (UNITBD STATES). 

ALABAMA. 

JJniy&BaiTY.— Geological Survey of Alabama^ Eugene A, Smith, Ph, D., State Geologist: 

Report on the Talloy regions of Alabama, by Henry McCalley, assistant state geologist : 
Part I. The Tennessee valley region, zvii 4- 496 pp. ; 9 pll. ; 4 sections. Part II. The Coosa 
valley region, zii + 862 pp. ; 25 pll. ; 14 figs. Stmctare section in pocket at end of book. 

CALIFORNIA. 

Bebkelet.— University of California : 

Annual report of secretary to board of regents for the year ending Jane 30, 1897, 132 pp. 
1898, 147 pp. 
Balletin of the department of geology. VoL II, No. 4, pp. 109-118. 
Register of the University of California, 1886-'97, 317 pp. 

Sacbauento.— Ca/i/ornto State Mining Bureau, J. J, Crawford, State Mineralogist: 

Bulletin No. 11, 72 pp. ; 11 pi. ; 8 figs. ; 6 sketch maps. No. 12. Chart showing, by coun- 
ties, the mineral productions of the state of California for the year.1896, by A. S. Cooper. 

Thirteenth report of the state mineralogist, 725 pp. ; 32 pi. ; 43 figs. ; 1 map. 

• 

Ban Frascibco.— California A cademy of Sciences : 

Proceedings, second series, vol. VI, 1896, 587 pp. ; 75 litho. pll. ; 5 figs. 
Third series, botany, vol. I, Nos. 1-5, 182 pp. ; 36 pll. 
Third series, geology, vol. I, Nos. 1-4, 160 pp. ; 20 pll. ; 6 figs. 
Third series, mathematics-physics, vol. I, Nos. 1-4, 46 pp. ; 4 figs. 
Third series, zoology, vol. I, Nos. 1-10, 370 pp. ; 20 colored plL ; 2 diagrams. 
Occasional papers, V. The reptiles of the Pacific coast and great basin, by John Van 
Denbargh, 236 pp. ; numerous figures. 

Technical Society of the Pacific Coast: 

Transactions, July, 1895, to December, 1896, 118 pp. ; many figures. 

COLORADO. 

CoLOBADO Spbings.— CoZorado College: 

Colorado College Studies, vol. VII, 48 pp. 

1>ENVKB.— Colorado Scientific Society: 

Bulletins: No. 10, 6 pp. No. 11, 7 pp. 

The nature of the chemical elements, by Chas. S. Palmer, 3 pp. Argon and helium in 
the periodic sequence, by C. S. Palmer, 7 pp. ; 1 table. 

Magnetic concentration applied to sulphide ore, by G. M. Gouyard, 11 pp. 

A recent assay balance, by L. 8. Austin, 6 pp. ; 3 figs. 

The Oscuro mountain meteorite, by R. C. Hills, 4 pp. ; 2 pll. 

Ferric sulphate in mine waters, and its action on metals, by L. J. W. Jones, 9 pp. 

Some products found in tlie hearth of an old furnace at Truro, Cornwall, by Wm. P. 
Headden, 11 pp. 
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Ad olivioite dike of the Magnolia district and the associate picrotitanite, by M. C. White- 
ker, 14 pp. 
A mineralogical mistake, by P. H. van Diest, 6 pp. ; 1 pi. 
Proceedings, vol. V, 1894. 1895, and 1896. 257 pp. ; 9 pi. ; 1 map. 

CONNECTICUT. 

Mbriden.— Afrr/den Scientific A$$oeiation: 

Transactions, toI. VII, 8 pp. Vol. VIII, 52 pp. 

DISTRICT OF COLUMBIA. 

Wabhinoton.— ^/otoflr/coZ Society of Washington : 

Proceedings, vol. XI, 1897. xii + 292 pp. ; 4 pi. ; 15 figs. VoL XII, 1808, 196 pp. ; 2 pL ; 20 fi«8. 
Cha». W. Smileu, PublUher: 

The American Monthly Microscopical Journal, containing contributions to biology. 
Vol. XVIII, 1897, 397 pp. ; 37 illustrations. Vol. XIX, 1898, 208 pp. ; —ills. 

United States Civil Service Commission: 

Fourteenth report of the United States civil service commission, July, 1896— June. 
1897, 562 pp. 

l\ S. Department of AgricHUure, James WiUon^ Secretary: 

Annual reports of the Department of Agriculture for 1897, 226 pp. Contains reports of 
the chiefs of divisions. For 1898, 212 pp. 
Circulars: Nos. 3, 6,*7. 

Special report on the beet-sugar industry in the United States, 240 pp. 
Year-book of the department for 1896, 686 pp. ; 7 pU. ; 164 figs. 1897, 792 pp. ; 40 plL ; 45 figs. 

IHvinion of Agricultural Soils, Milton Whitney, Chief of Division : 
Bulletins: Nos. 6-14. 
Farmers' bulletins : Nos. 60, 82. 

Division of Agrostology, F, Iximson-Scribner, Chief of Division : 
Bulletins: Nos. 4-15. 
Circulars: Nos. 4-8. 
Farmers' bulletins : Nos. 31, 50, 58, 66. 72. 

Bureau of Animal Industry, D, E, Salmon, Chief: 

Twelfth and thirteenth annual reports, for 1895 and 1896. 362 pp. ; 28 pU. ; 4 figs. ; bound in 
cloth. Fourteenth report, for 1897, 727 pp. : 6 pll. ; 54 figs. 
Bulletins : Nos. 15-21. 
Circulars : Nos. 5-22. 
« Farmers* buBotins : Nos. 42, 49, 51, 55, 63. 61. 71. 

National and state dairy laws, compiled and abstracted by R. A. Pearson, pp. SSI. 

Division of Botany, Frederick V. Coville, Botanist: 
Bulletins: Nos. 13-21. 
Circulars: Nos. 8-15. 

Contributions from the United States National Herbarium, vol. V, Nos. 1-3. 
Farmers* bulletin : No. 86. 
Reports : Nos. 8 and 9. 
Report of the botanist for 1897, 6 pp. 

Piriiion nf Biological Survey, C, Hart Merriam, Chief: 
Bulletins: Nos. 8-11. 
Farmers' bulletin : No. 54. 
North American fauna : No. 13. 

Division of Chemistry, Harvey W. Wiley, Chemist: 
Bulletins : Nos. 13, 49. 50. 51. 53. 5i, 55. 
Circular: Nos. 3 and 4. 
Farmers' bulletins: No. 52. 

Divinioyi of Entnnntlogy, L, O. Howard, Entomologist: 
Bulletiob : Nos. 3-16, now series. 
Circulars: Nos. i:i-36, second scries. 
Farmers' bulletins: Nos. 45, 47. 70. 80. 
Technical stories: Nos. 5-7. 

Office of Experiment Stations, A. C. True, Director: 
Bulletins*: Nos. 31-46, 4i*-50, 52-54. 
CircaJars; Nos. 32-38. 
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Experiment station records: Vol. VII. 1896, Nos. 7-12, pp. 53^-1092. Vol. VIII, 1896-'97^ 

Nos. »-12, pp. 177-1128. Vol. IX, 1897-'98, Nos. 1-11, 1198 pp. Vol. X, 1898, Nos. »-5, 500 pp. 

Farmers' balletins: Nos. 41, 44, 46, 48, 56, 60, 61, t2, 65, 69, 73, 74. 76, 78, 79, 81, 84. 85. 

Beport of the director of the office of experiment stations for 1898, by A. C. True, pp. 
108-128. 

Fiber investigations, Charles Richards Dodge, special agent in charge. 

Reports: Nos. 9-11. 

Forestry Division, li. E, Fernowt Chief: 
Balletins: Nos. 14-16, 18, 19-21. 
Circulars : Nos. 16-20. 
Farmers' bulletin : No. 67. 
Senate document : No. 40. 

Section of Foreign Market* : 
Bulletins : Nos. 7-13. 
Circulars : Nos. 7-20. 

DivUiion of Pomologu, IT. E. Van Deman^ Chief of Division: 
Balletins : Nos. 5 and 6. 
Circulars : Nos. 1-7, 40. 

Divinion of Publicationn, George Wilson Hill, Chief of Division: 
Bulletins: Nos. 2-4. 

Library bulletins: Nos. 18, 19, 20, 21, 22, 23. 
The department of agriculture and its work, 12 pp. 

Office of Road Inquiry, Roy Stone, Special Agent: 
Bulletins : Nos. 16 and 19. 
Circulars: Nos. 19-31. 

Division of Statistic* : 

Manual of instraction to crop correspondents, by Henry A. Robinson, 23 pp. 
Bulletins : Nos. 10-15. 
Circulars : Nos. 1-8. 
Miscellaneous circular : No. 8. 
Reports : Nos. 133-155, new series. 

Division of Vegetable Physiology and Pathology, B, T. Galloway, Chief of Division: 
Bulletins : Nos. 12, 13, 14, and 16. 
Farmers* bulletins : Nos. 53, 68. 

Proceeding of the national convention for the suppression of insect pests and plant dis- 
eases by legislation, held at Washington, D. C, March 5 and 6, 1897, by B. T. Galloway. 

Weather Bureau, Willis L. Moore, Chief of Bureau : 
Bulletin No. 20. 

Monthly weather review, 24x29 cm., by Prof. Cleveland Abbe, editor, October to Decem- 
ber, 1896, pp. 395-496 ; 26 charts. 1897, 579 pp. ; 75 charts. 1898, 606 pp. ; 125 charts. 
Some climatic features of the arid regions, by Willis L. Moore, 19 pp. ; 3 charlte ; 2 flgB. 
Report of the chief of the weather bureau for 1897, by Willis L. Moore, 28 pp. 

United States Department of the Interior— U. S. Bureau of Education, William T» Ilarrif^ 
Commissioner: 
Report of the commissioner for the year 1895-*96, vol. I, part I, lxxv+965 pp. 

United States Geological Survey, Chns, D. WalcoU, Director: 

Seventeenth annual report, 189!^'96. Part I, xxii4-1076 pp. ; 67 pll. ; topographic map in 
pocket. 

Part II — Economic geology and hydrography, xxv 4-861 pp. ; 77 pll. ; 74 figs. 

Part III — Mineral resources of the United States, by David T. Day, metallic products 
and coal, 512 pp. Non-metallic products, except coal, pp. 543-1058. 

Bulletins: No. 8i. A synopsis of American fossil Brachiopoda, including bibliography 
and synonymy, by Cbas. Shuchert, 464 pp. ; 6 figs. 

No. 88. The Cretaceous foraminifera of New Jersey, by Rufus Mather Bagg, jr., 89 pp. ; 
6pU. 

No. 89. Some lava flows on the western slope of the Sierra Nevada, California, by F^ 
Leslie Ransome, 74 pp. ; 11 pll. 

No. 127. Catalogue and index of contributions to North American geoktgy, 1731-1891, by 
N. H. Darton. 1045 pp. 

No. 130. Bibliography and index of North American geology, paleontology, petrology, 
and mineralogy for 1892-'93, by Fred Boughton W>eks, 210 pp. 

No. 13:^. Contribation to the Cretaceous paleontology of the Pacific coast : the fauna ^^^ 
the Knoxville beds, by Timothy W. Stanton, 132 pp. : 20 pll. 
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No. 135. Bibliography and index of North American geology, paleootolosy, petrolosr. 
and mineralogy for 1894, by Fred Bonirhton Weeks, 141 pp. 

No. 136. The ancient volcanic rocks of South Mountain, PenniylTmnia. by Florence 
Bascom. 124 pp. ; 28 pU. ( 2 col'd ). 

No. 137. The geology of the Fort Riley military reservation and vicinity, Kansas, by 
Bobert Hay, 84 pp. ; 8 pll. ; 4 figs. 

No. 138. Artesian- well prospects in the Atlantic coastal plain regicm, by Nelaon Horatio 
Darton, 232 pp. ; 19 pll. ; 8 figs. 

No. 139. Geology of the Castle Mountain mining district, Montana, by W. IL Weed and 
L. V. Pirsson, 161 pp. ; 17 hf.-t. pU. ; 11 figs. 

No. 140. Report of progress of the division of hydrography for the calendar year 181ft, by 
F. H. Newell, 356 pp. 

No. 141. The Eocene deposits of the middle Atlantic slope in Delaware, Maryland, and 
Virginia, by William Bullock Clark, 167 pp. ; 40 pU. 

No. 142. A brief contribation to the geology and paleontology of northwestern Looisiana, 
by T. Wayland Vaughan, 65 pp. ; 4 pll. 

No. 143. Bibliography of clays and the ceramic arta« by John Casper Branner, 114 pp. 

No. 144. The moraines of the Missouri Coteau and their attendant deposits, by James 
Edward Todd, 60 pp. ; 21 pll. ; 3 figs. 

No. 145. The Potomac formation in Virginia, by William M. Fontaine, 147 pp. ; 13 figs. 

No. 146. Bibliography and index of North American geology, paleontology, petrology, 
and mineralogy for 1895, by Fred Boughton Weeks, 130 pp. 

No. 147. Earthquakes in California in 1895, by Chas. D. Perrine, 22 pp. 

No. 148. Analyses of rocks and analytical methods U. S. Geological Survey, 1880-1886, by 
F. W. Clarke and W. F. Hiilebrand, 306 pp. 

No. 149. Bibliography and index of North American geology, paleontology, and miner- 
alogy for the year 1896, by F. B. Weeks. 152 pp. 

No. 150. The educational series of rock specimens collected and distributed by the United 
States Geological Survey, by Joseph Silas Diller, 400 pp. ; 47 pll. ; 18 figs. 

No. 151. The lower Cretaceous grjphaeas of the Texas region, by Robert T. Hill and T. 
Wayland Vaughan, 66 pp. ; 35 pll. ; 2 figs. 

No. 152. Catalogues of the Cretaceous and Tertiary plants of North America, by Frank 
Hall Knowlton, 247 pp. 

No. 15:^. A bibliographic index of North American Carboniferous invertebrates, by Stuart 
Weller, 653 pp. 

No. 151. A gazetteer of Kansas, by Henry Gannett, 246 pp. 

No. 155. Earthquakes in California in 1896 and 1897, by Chas. D. Perrine, 45 pp. 

No. 156. Bibliography and index of North American geology, paleontology, petrology, 
and mineralogy for 1897, by F. B. Weeks, 130 pp. 

Smilhitonian Inatitntinn, S. P, Ixingley, Secretary: 

Annual report for 1895, 837 pp. ; 74 pll. 1896, 727 pp. ; 61 pll. ; 1 map. 

The Smithsonian Institution : History of the first half century, by George Brown Goode, 
856 pp. ; 25 engravings. 

Memoir of G^eorge Brown Goode, by S. P. Langley, 30 pp. 

Smithsonian contributions to knowledge, 25 x33 cm., unbound. No. 1125. An investiga- 
tion OD the influence of the vital resistance of animals to the micro-organisms of disease 
brought about by prolonged sojourn in an impure atmosphere, by D. H. Bergey, 10 pp. 

1126. A determination of the ratio (x) of the specific heat (s) at constant pressure and at 
constant volume for air, oxygen, carbon dioxide, and hydrogen, by O. Lummer and E. 
Priogsheim, 29 pp. ; 1 pi. 

Smithsonian miscellaneous collections: No. 1035. Mountain observatories in America 
and Europe, by Edward S. Holden, 77 pp. ; 25 figs. 

10J8. Smithsonian physical tables, prepared by Thomas Grey, 301 pp. 

1039. Virginia cartography, a bibliographical description, by P. Lee Phillips, 85 pp. 

1071. Air and life, by Henry de Varigny, 69 pp. 

1072. The atmosphere in relation to human life and health, by Francis Albert Rolla Bus- 
sell, 148 pp. 

1073. The air of towns, by Dr. J. B. Cohen, 41 pp. ; 23 pll. ; 2 figs. 

1075. The constants of nature, part V : A recalculation of the atomic weights, by Frank 
Wigglesworth Clarke. 370 pp. 
1077. £<iuipment and work of an aero-physical observator}', by Alexander McAdie, 30 pp. 
10^1. International exchange list of the Smithsonian Institution, 310 pp. 

1084. Bibliography of the metals of the platinum group, 1748-1896, by James Lewis Howe. 
318 pp. 

1087. A catalogue of earthquakes on the Pacific coast, 1769-1897, by Edward 8. Holden, 
2fa pp. 
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von. for (ha smT U-K-'Si. Part I. Iii+6K pp. : 84 ptl. : U fl«a. Ths Uenomiaee iDdiani, 
bii Walter Jmnes Hoffman, pp. 1-31S: pILi-iixvli: tt«;>. 1-U. The Coroando eiDoditdoD, 
iSlO-'«, h* Qeorge Psrker Winship. pp, XS-SIS: pll. iiiviii-mirv. 

Partll. pp.K»-IlSG:3SpU.; 49 B«a. The ghott-daacs rsIUcIoa aud the Sioai oatbraak 
cir U>»), bf JumsB Uooaey. pp. IM3-II101 pll. LXixv-cxiii; Dhii. »-104. 

PlftMHCh report, tor iLe yeiir IgSS-'M. aM pp. ; ISS pll. ; ti Bgs. Stoae ImplamenU. by W. 
II. HolmL-! : the BiouBD lodlBaa. by W J McGee aod James Owen Dotted ; TuHFan Katci- 
das, by J. W. Fewkes: Cnsa OrHnde ntin, hy Cosmos Uindelsff. 

mite(>ath report, tor the year IVBl-'ai, 3!^ pp.: SI ptl.: S3 Obi. Primitive irephiains ia 
Puru. b; Id. A. U uniz sad W J McQea ; cliff ralna ot Canon de Cbelly, Ariz., by Coimos 
Uindeleff ; day symboli of the Uays year, b) Cjtus TbomBa: Tuaayan snake eeromoaiel. 
by J. W. Fewkos. 
Nmllhianlan Irultlnlinn — r. 8. A'afJonal 3/uMuni, O. Itrnwn Oond', AttUUt-nt S'erelarji 
1.. CAorfff: 

KalletJD*: Moa. 38. pari L; 17. parla I-IIt; 49. 

ProcssdiBBB: Vol. XI\. »U pp. ; tSpll. : oanioroQB Hsorei. Vol. \X.S»E pp, ; W pll. ; |49fl«a. 

Keporta of tlip U. S. National Uusenm, bound In black elolh. For liis year ending Jnua 
tn. ISM. »Tl4-ID3Dpp.: 97 pll.: SU Ogi. For the year ending JuneXI, ISW, ii + IOSO pp.; 
li:ipU. ; i»'aM»- 

ending Jann HO, ltt96, by (i. Brown QiMxIe. if 4 pp. 
Aa accooBtof the Dolled States Salional Unseum, by P. W. True, pp. S89-3'i4. 
(,'BlleJ atulcn yavu Drparlmeat- 1'. 8. Xnval Obtrrtaloru : 

Report of the snperln tends nt, R. L. PhytblHD. tor the dscal year ending June 30, 18EI8, 
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PnblleaCion 17. Ornltliologlcal wries, toI. I, No. Z. CalalogDe of a colleatiaD of lunts 
obtainad by the Pipodltlon into Somaliland, br D. O. GUIoI. pp, 2R-«T, 

PobtleatJon IB. Beoloelcal aarlee. toI. I, No. Z. Observations on Popocatepetl and Ii. 
taecibuatl. with a review of Ibe goograpliic and geologic /oatnws ot tlie moontains, by 
Oilier C. Farrlngloo, pp.71-IM: pll. Vli-ivrn. 

Poblication 21. Anthropological H-riea. vol. II. No. 1. Observationi un a cotiectioa of 
Papuan crania, by Oeorgfl A. Doreey, wltli Dotoc on pn-wrvatlnn and decorative (eatar«e, 
by WilllamH. Hulmei. pp, 1-48: II pll.: 22 Bgs. 

Poblication 22. Zaolnclcal •eriei, vol. t. No. 8. List of ashes and reptiles obulnsd by 
Field Colnmblau Mueeam East African eipeditlon to Somaliland la 1(M. by S. E. Meek, 
pp. 4»-184 : 1 1>1. 

PabllcaiioD 29. Anthropological seriee, vol. II, No. '.f. A blbliogrBphy of the aniliro- 
poloor □( Peru, by (leorge A. Domay. pp. 18S-S06. 

PnblicaliOD 24, Report eerie*, vol. I, No. H. Annual report <A the dirootor for the year 
iSHe-'ST, pp. 207-2M; 14 pll. 

Publication 2i. Rotaoical series, vol. I, No. I. Cootrlbution III to the coastal and plain 
Bora of Vueatau. by Charles Frederick Hillgpaugh. |.p. »4^-4IO. 

Poblication SS. Zoological ferlea. vol. I, No. S, List of a collection of sheila from tha 
Oalt of Aden, by Dr. W. H. Dall, pp. ]S7~18P. 

PnbllMtian Zl. Zoological leriee, vol, I. No. W. Lilts of ipeciea of mammals, prlook 
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pally rodente, obtained by W. W. Price, Dr. S. E. Meek, G. K. Cherrie, and E. S. TbompeoD. 
in the states of Iowa, Wyoming, Montana, Idaho, Nevada, and California, with descrip- 
tions of new species, by D. G. Elliot, pp. 193-221. 

Pnblication 28. Anthropological series, vol. II, No. 8. Rnlns of Xkichmook, Yucatan, by 
Edward H. Thompson, pp. 213-226; pU. xn-xxvii: fign. 23-38. 

Pnblication 29. Annual report of the director to the board of tmsteea for the year 1897- 
'98, pp. 263-313; pll. xv-xxviii. 

Second annual exchange catalogue, for the year 1897-*96t 41 pp. 

University of Chicago: 

Annual register, July, 1896^aly, 1897, 4U pp. July, 1897-July, 1896, 480 pp. 

Contributions from the Hull botanical laboratory, Y. Contribution to the life-history 
of lAHum philadelphicumt by John M. Coulter, Charles J. Chamberlain, and John H. 
Schaffner, from Botanical Gazette, pp. 412-452; pll. xxxn-xxxix. 

Development of the stamens and carpels of Tj/pha lalifolia^ by John H. Shaffner, from 
Botanical Gazette, pp. 93-102; pll. iv-vi. 

University of Chicago^ Department of Geology: 

Journal of Geology, semiquarterly, 16x23 cm., about 112 pages each. YoL Y, 1887, 8B0 pp. ; 
numerous figures and sketches. Vol. VI, 1898, 876 pp. ; numerous figures. 

Feoria.— Fred Boettger: 

Sixth report of the state entomologist on the noxious and beneficial inaecta of the state 
of Illinois, 174 pp. ; 30 figs. 

Bock Island.— J^. A . Udden : 

Report Illinois board world's fair commissioners, 1893, 757 pp. ; many Ulastrations. Soils 
of Illinois, by Prank Leverett, pp. 77-9i. Report on the examination of some soila from 
Illinois, by Milton Whitney, pp. 93-lli. A geological section across the northern part of 
Illinois, by J. A. Udden, pp. 117-151. Geological section, St. Louis to Shawneetown, by J. 
M. Nickles, pp. 155-22:1 Archaeology, by Wm. Mddams, pp. 227-307. 

A brief description of the section of Devonian rocks exposed in the vicinity of Rock Is- 
land, III., with a statement of the nature of its fish remains, by J. A. Udden, pp. 93-9S. 
Description of a Devonian Ichthyodorulito, Heteracanthtiu uddenit n. sp., from Buffalo, 
Iowa, by Josua Lindahl, pp. 96-98; 1 pi. 

The mechanical composition of wind deposits, by Johan A. Udden, 09 pp. ; several figures. 

Lfoess as a land deposit, by J. A. Udden, pp. 6-9. ( From BulL GeoL Soc Am., voL IX, 1897. ) 

AvguMtana College '. 

Library publications. No. 1. The mechanical composition of wind deposits, by Johan 
August Udden, 69 pp. ; several figures. 

Spbinofield.— /W/no(« State Afuteum of Natural History^ Wm. F, E, Ourley^ State GeologtMt: 
Bulletins: No. 12. New species of crinoids, cephalopods and other palaeozoic fossils, 
by S. A. Miller and Wm. F. £. Gurley, 69 pp., 5 pU. 

Vrbav A.— Illinois Slate Laboratory of Xatural History^ S, A. Forbes^ Director: 
Biennial report of the biological experiment station, I89V96, 35 pp. ; 20 pll. 
Bulletins: Vol. V, article 1. Plankton studies: Methods and ap^ratns in ase in plank- 
ton investigations at the biological experiment station, by C. A. Kofoid, pp. 1-26; pll. i-vir. 

Art. 2. North American f resh-wator Cyclopidae, by Ernest A. Forbes, pp. 27-82 ; pll. 
vm-xx. 

Art. 3. North American species of Diaptomus, by F. W. Schacht, pp. 97-308 ; pll. xzi-xxx v. 

Art. 4. North American Centropagidae, by F. W. Schacht, pp. 225-209. 

Art. 5. Pleodorina illinoienais, from the plankton of the Illinois river, by C. A. Kofoid, 
pp. 273-293; pll. xxxvi and xxxvii. 

Art. 6. List of the Protozoa and Rotifera of the Illinois river, etc, by Adolph Hem pel, 
pp. 301-388. 

6'. A. Forbe$, State Entomologist: 

Eighteenth report on the noxious and beneficial insecta of Illinois, bv S. A. Forbes, 
189l-'92, 171 pp. ; 15 pll. 

Nineteenth report, 1893-'94, 206 pp.; 13 pll. The Mediterranean flour moth, by W. Q. 
Johnson, 65 pp. ; 7 figs. 
Twentieth report, 1895-'96, 112 pp. ; 10 pll. The white pine chermes, by E. L. Storment. 

INDIANA. 

Bbookville.— /JrooAri/Zf" Society of Xalural History: 

Bulletins: No. 1, 45 pp. Stone moundit on the Whitewater, by E. R. Quick. Observa- 
tions on faunal changes, by A. W. Butler. The flora of Franklin county, by O. M. Meyncke. 
Microscopical notes, by E. G. Grahu. Land and tro&\v-^atec moUusca observed in Frank- 
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lin county, Indiana, bjr D. R. Moore and A. W. Bailor. Two hoars amonff the fossils of 
Franklin county, by D. R. Moore. 

No. 2, 51 pp. Lists of fishes, birds, reptiles, plants, fossils, corals, etc., of Franklin 
county, Indiana, by ETerman, Butler, Meyncke, etc. 

ImyiAVAPOijiB,— Department of Geology and Natural Re$ouree$: 

Twenty-first annual report, W. S. Blatchley, state geologist, 718 pp. ; 89 pll. ; 6 maps ; 
numerous flares. 
Twenty-second annual report, 1197 pp. ; 20 pll. ; 2 litho. maps ; numerous figures. 

Indiana Academy of Science: 

Proceedings for 1894, 182 pp. ; 6 figs. Proceedings for 1895, 296 pp. ; 14 pll. ; 1 map. Pro- 
ceedings for 1896, 312 pp., numerous figures and maj>8. Proceedings for 1897, 274 pp. 

IOWA. 

kXEA,—JoM)a Academy of Science (see Des Moines). 

Db8 Moines.— /ou'a Academy of Science*: 

Proceedings, toI. IV, 1896, 241 pp. ; 26 pll. 
Proceedings for 1897, toI. V, 247 pp. ; 16 pll. ; 16 figs. 

Iowa Geological Survey: 

Annual report, 1897, with accompanying papers, 427 pp. ; 32 pll. ; 13 figs. ; 7 maps. 

Iowa City,— Iowa Academy of ScienccM (see Des Moines.) 

State Historical Society: 

Documentary material relating to the history of Iowa, No. 3, edited by Benjamin F. 
Shambaugh, pp. 45-76; No. 4, pp. 77-99; Nos. 9, 10, 11, toI. II, pp. 1-100; No. 12, toI. II, pp. 
101-144. 

Iowa Historical Record, quarterly, vol. XIII, Nos. 1, 2, 3, and 4, 1897, 192 pp. ; steel engrav- 
ings of John James Dyer, James M. Elson, L. Robinson, L. B. Patterson, and Jennette Rob- 
ertson Higley. Vol. XIV, Nos. 1, 2, 3, 1898, 336 pp. ; steel engravings of Austin Corbin, Agnes 
McCuUy Parvin, and Henry Dodge. 

KANSAS. 
Atchison.—^. B, Knerr, Ph. D,: 

Midland CoUege Monthly, 1897. 

Bai*DWIN.— -BaAter University : 

Baker University Quarterly, vol. II, No. 1, 23 pp. Catalogue of Baker University library, 
112 pp. 

JSMPOE,JA,State Normal School: 

Annual catalogue, 1896-'97, 123 pp. 

Lawsenck.— ^. H. S. Bailey^ Ph. D., Kansas State University : 

On the composition of the Louisville mineral water, by £. H. S. Bailey, 4 pp. (From Kan. 
Univ. Quar., vol. XI, No. 3, July, 1897.) 

JS, Ha worth: 

Mineral resources of Kansas, by £. Haworth, 98 pp. ; 18 pll. 

Experimental Station, F. H. Snow, Director: 

Annual report of the director for the year 1896-'97, 39 pp. ; 5 pll. 

S. J, Hunter^ University of Kansas: 

The Coccidop of Kansas, by S. J. Hunter, 15 pp. ; 7 pll. (Kan. Univ. Quart., vol. VIII, 
No.l^ 

Bulletin of the department of entomology, October, 1897, 11 pp. ; 5 pll. ; January, 1898, 
62 pp. ; 7 figs. 

University of Kansas : 

Catalogue of the university for the year 1896-*97, 162 pp. ; 1 half-tone plate. 
Catalogue of the school of fine arts for 1897-*^, 41 pp. ; 1 half-tone plate. 
Catalogue of the school of law for the year 1896-*97, 22 pp. 

Catalogue of the school of pharmacy for the collegiate years 1896-'97 and 1897-'98, 32 pp. ; 
4pU. 

University of Kansas Geological Survey, Erasmus Haworth, Geologist: 

University geological survey of Kansas, vol. II. 19x25 cm., 318 pp. ; 48 pll. ; 13 figs. Physiog- 
raphy of western Kansas, by Erasmus Haworth, pp. 1-50 ; pll. i-viii ; fig. 1. The upper 
Permian and the lower Cretaceous, by Charles S. Prosser, pp. 51-194 ; pll. ix-xxiv ; figs. 2-9- 
The upper Cretaceous of Kansas, by W. N. Logan, with an introduction, b^ '&«^v«qt!0 
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pp. IK-234: pll. iiT-iiiir: tig. ID. The Knnaas Niobrara CreMceoos. b; S. W. WilUiUn, 
PP.I3S-2IS; pi. iiiv. PhysIoBl proparties of the Tertiary, by E. Hninirth, pp.Z47-:M: idl. 
ii(Ti-ii.viii. The Pleittoceao of Kansaa, br S. W. WilligUm. pp. 2«i-»lg. 

Vol. III. ISiIS cm., 317 pp. ; aO pll. ; » Sg*. Special report on ooal. bT Era«niu Hannb, 
anltted bjr W. R. Crane. Part I. Stratlcraphy at the Kancaa coal meamru, br EnuniS) 
Hawortb. pp. B-lOB; pll. I-lIi; aSc*. Part It. Qeographi and dalailed atratigraphiol 
the Kaaaatooal inaaaarea; desatlptioo ofmiaeB. mining methodo. and miainrmachiuii; 
obamical and phyaioal propertieaof Kanaaa coala ; onCput and Ddmnietco ; rainlncdinc- 
tory. aad mlalns laws, by W.B. Crane, pp. lOt-SSS: pll. iiii-i.li: U Oca. 

VoL IT. Paleontology, The eitiact vertebrstei of Kaosaa. by Prol. S. W. WUIinoD. 
B81 pp. ; ISO pll. : 8 flga. 

The Kansaa tyalTersity Qaarteriy, vol. VI. lerieB A. Science and matbeniatitn. ZlOpp,; U 
pU. Oiplera bra.itiaita. patt IV. by S. W. WlUlXon, pp. 1-12. Restoration of OrmlM 
culberUnnU Leidy, by Alban Stewart, pp. 13-U; pi. i. aypaum in Kanxaa, bi S. P. 
Orimaley, pp. IS-2S; plL ni-ri; 8 Bga. On the chemical composillun iif wnis Kl» 
saa srpauoi rocliB. by B. H. S. Bailey and W. U. Whitten. pp. »-St. BeatoratloB «( 
Omitboetoma ( Pteranodon). fay S, W. WillUton, pp. 3^St; pi. n. Notlee of mbb mtt- 
brale remalna from tbe Kansaa Permian, by S. W. WilliaCon. &3-H ; 4 Hga. A naar I>l*d»' 
■aar frfam the Kaniai Comanche Crctaceoua. by 3. W. Wllliiiton. pp. tT-flO, Type* of pn- 
lectiie tranarormatioDi Id Uie plana and Id epnoe, by H. R XewBon. pp. 83-10; pi. vii. A 
new exploiiTe compound (ormud by the action of Hqnid ammmonia upon lodin, by Bam- 
iltOQ P. Cady, pp. 71-7*. The effect of magnetiam upon the spectral linee of sodiillD. by A. 
St. C. DangtdD. M, E, Rice, nod C. A. Krans. pp. 7T-S8, 1 Qga. RvEult* of windmill teitt. 
by B. C. Hnrphy. pp. SS-M: 2 figi. BracbyaBorus. a naw genna of Uoausaora, by b. V. mi- 
liatoo. pp. *0-M: tJ. VIII. OnlheeitremltloaofTyloeanrne, by S. W. WiUlalan. pp. W-US: 
pll, ti-iu. Two new apeciaa ot Aallida from New Uexioo, by Baronm Brnwo, p. ICa. 
ReatoratioD of Eanaaa Hoaaaanra. by a. W. Williston, pp. 106-110: pL iiii. Salicylic acid 
and oaleinm snlphite aa pre«rTatiei of cider, by E. E. S. Bailey and Chaa. M. PalDwr, pp. 
lU-US. On Ilie composilioa of tbe Lonlsville mlaeral wslet. by E. H. S. Bailey, pp. lli- 
m. Tbemyolodyof the hind limb of tbe raeooon. by R. C. Gowell. pp. m-lM; pll. iir- 
m. Notaeon the oeleology of liuon anliquu,i Leidy, by Albsn Stewart, pp. I£T-136: pi. 
t\a. New species of the ayriJild genera Mixogntler Mae<i. and Cetiit Pabr.. by Paul 
HuEO laidor Kabl. pp. 137-14S. The Pennian and Cpper Carboniferous of wntliem Kaa- 
aae, by Charlea S. ProiBer. pp. MB-ITO : pi. xii. Range and distribntioB ot the MuaaMtnn. 
with lematka on synonymy, by S. W. Williaton, pp. in-18S; pi. u. Some now OrnpHt 
gnutaoeana from tbe Niobrara CntUceoas of Kanaaa. by W. N. Logan, pp. 1S7-1M>. Puw«r 
of a twelre-toot "power." wiDdmUl, by E. C. Uarphy. pp. 101-2(10: tO^^ Ou new en win 
leal forma ot llie binary. quinCic, and aeitic, by Beasie B. Orowe. pp. 201-204. Ou the actios 
ol aolpliario acid upon atrychnine, in the separatioa of tbia alkaloid fmm organic aiati«T. 
by K. H.'S. Baltey and Wm. Lange. pp. 2(0-204. A new LabyriaCbodone from tbe Kanaa> 
Carbiniltetona.by 9. W. Willlatoa, pp. 2a»BDd 210: pl. III. 

VoL VI, Noa. 1-1, aerlea B, philology and blslory. pp. I-ISQ. 1 pL 

Vol. VII, Not. 1. 2. aeriaa A. KiDDw nod matbematiea. Eipeciments in Jadgiuii the dia- 
(tance of aoond, by C. E. Shntt. pp. \-». Eiperlmenta in judging tbe direction of aound. 
1.. D. Uenbi-rry and C, E, Sbutt, pp. O-IB. Now oorale from the Kanaaa Carboniferoua. bj 
J. W. Beede, pp. 11 and 10. A geological map of Logan and Oore couDtloa, by tieo. I. Ad> 
■ma. pp. 19 and 20. A coatrtbntEon to tbe knowledge of tbe iothyie fanna at the Kajuaa 
Crataeeona. by Alban Stewart, pp. 21-30: pll. i and ii. Alternating cnrrvnU in Wheat- 
atoae'a bddge. by H. B. BIob. pp. 31-30. AdntCeratlona of bnckwbent floor sold in the 
LBwiwicein>rkeI.byHsrshallA.Barber.pp.37-ia: pll. in and i\'. The dealgniug ol c( 
pnlleys, fay W. K. Palmer, pp. I1-7J. KiDoplaim and anoleolua, by W. C. Storeoa, p 
St. Pbyaioeraphy of eontbeaatero Kanaaa. by Seorgo 1. Adama. pp. tft-VO. 
Mahhattam.— A'oMaj Utate AiirieuUarat ColUgt: 

Annnal report of tbe experiment itntion ol the Kanaaa Stale Agriciiltaral Collecsyl 
pp. 1-30. 

Catalogue of Kanaaa State A^eultnral College. lg9A-'91. SB pp. ; nameroaa plaM*. 

Bolletlns: No. «S. Orafting tbe apple, pp. l-U: pll. i-vii. 

Mo. 66. Kanaaa weeds, IV— frnitH aud seeda, pp. 1»-SI: plL i- 

NaS7. StBer-feodingeiperiniBOU. VI, pp. llS-71. 

No. SB. Soil moiature. pp. 15-102 ; pll. 1-u, 

No. 70. Vegetable growing, pp. 13&-13S : t pll. 

No. 71. Biperlmenta with wheat, pp. 163-171, 

No. 7Z. Omwth uf young stock, pp. 17&-1S0, 

No. 7a. Fmil notes, pp. ISl-lW. 

.Vo. U. EiprriioenH with oaU, pp. \m-Wi. 
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No. 75. Root deyelopment, pp. 213-228 ; 6 pll. 

No. 76. Kansas weeds, V— propagation, pp. 1-23; pU. i-xii. 

No. 77. Some insects injurioas to the orchard, pp. 25-62 ; 32 figs. Also spray calendar, 
March. 1898. 

No. 79. BoTine tobercalosis, pp. 83-109; 7 figs. 

No. 80. Sixth report on Kansas weeds— distribution and other notes, pp. 118-161; pll. 
xni-xxviii. 

No. 81. Feed and care of the dairy cow, 38 pp. 

The Industrialist, vol. XXIII, 24x40 cm., weekly, Nos. 1-13, pp. 181-282. 

Vol. XX IV, 15x23 cm., monthly, 720 pp. ; several plates. 

Flora of Kansas, by A. S. Hitchcock, 12 pp. 

A, 8, Hitchcock^ Author: 

C^ptogams collected in the Bahamas, etc., by Albert S. Hitchcock, pp. 111-120. (From 

Ninth Ann. Rep. Mo. Bot. Garden.)' 

Native agricultural grasses of Kansas, 29 pp.*; IS pll. 

Les Onotheracees du Kansas, £. U. A. Extrait du Monde des Plantes, 19x27 cm., pp. 
141-151. 

ROCKPOBT.— JP/am Bartholnmewt Aut^r: 

New Kansas fungi.-by Ellis and Bartholomew. 

TovEKA,— Adjutant' General of the State of Kannati: 

Annual report, 1898, 150 pp. Roster of volunteer troops of state in Spanish*American 
war, 1898, 48 pp. 

State Board of Agriculture: 

Report for the quarter ending March, 1898, 200 pp. ; 1 map. 

Biennial report, vol. XTI, ]897-'98, bound in cloth, F. D. Cobum, secretary, 840 pp. 

8tcUe Board of Health, H, Z, Oill, Seer* tnry: 

Laws governing the practice of medicine in the state of Kansas, also rules of the state 

board of health, and annual report of the secretary, 47 pp. 

Twelfth annual report of the state board of health, 1896, Thos. Kirkpatrick, M. D., secre- 
tary, 162 pp. 

Thirteenth annual report of the state board of health, 1897, H. Z. Gill, M. D., secretary, 
207 pp. 

Fourteenth annual report, 1896, H. Z. Gill, M. D., secretary, 196 pp. 

State Board of Irrigation Survey and Experiment: 
Report for 1895 and 1896, 24 pll. ; 20 figs. 

Siate Board of Railroad Commis8ioner$ : 

Fourteenth annual report, for the year 1896, 339 pp. ; with map of Kansas. 

Fifteenth annual report, for the year 1897, 813 pp. ; with map of Kansas. 
Secretary of State : 

House journal, 1897, 1480 pp. 

Senate journal, 1897, 1343 pp. 

Laws of Kansas, 1897, 545 pp. 

Public documents. voL 1. 1895-'96. Vol. II. 1895-'96. 

State Horticultural Society , William H, Barnes, Secretary : 
Annual reports, 1897, 100 pp ; 1888, 100 pp. 

Stale Librarian : 

Annual report, 1897, James L. King, librarian, 50 pp. 

State Superintendent of Public Instruction : 

Kansas school laws, Wm. Stryker, state superintendent, 1897, 175 pp. 

State Treasurer: 

Eleventh biennial report of state treasurer, 45 pp. 

J. W, Beede, Author: 

Spirifer cameratus, by J. W. Beede, 3 pp. ; 1 pi. 

New corals from the Kansas Carboniferous, by J. W. Beede, 2 pp. ( Kans. Univ. Quart.* 
vol. VII, Nos. 1 and 2, Jan. 1898, series A.) 

O, P. Orimsley, Author: 

The study of natural palimpsests, by G. P. Grimsley, 21 pp. 
Gypsum in Kansas, pamph., 14 pp. ; 6 pll. 

T, B, Jennings, Weather Observer: 

Bulletin No. 24 of national weather bureau, 70 pp. 

John Mac Donald, Editor: 

Western School Journal, 20 x 25 cm. VoL XXIV. 1897, 284 pp.; XXVa%il^x90&V&« 
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E. A. Popenoe: 

Smithsonian contributions to knowledge, 222. Tables and results of the precipitation 
in rain and snow, by Charles A. Schott, 173 pp. ; nnmerons charts and diagrams. 

William Smith, sr„ M, D.: 

Art of war in Europe in 1854-*ft5-*56, by Maj. R. Delafield, 277 pp. ; numerous maps and 
plates. Bound. 

Geological survey of Illinois, A. H. Worthen, director. Vol. I, geology, 504 pp. ; 10 pU. 
Bound in green cloth. 

Vol. II, paleontology, 470 pp. ; 50 pll. Bound in green cloth. Contains descriptions of 
vertebrates, by J. S. Kewberry and A. H. Worthen, pp. 1-140; descriptions of invertebrateB 
from the Carboniferous system, by F. B. Meek and A. H. Worthen, pp. 145-423 ; the fossil 
plants of Illinois, by Leo Lesquereuz, pp. 427-470. 

VoL III, geology and paleontology, 571 pp. ; 25 pll. ; 10 flgs. 

Vol. IV, geology and paleontology, 506 pp. ; 31 pU. 

Vol. V, geology and paleontology, 619 pp. ; 32 pll. 

Vol. VI, geology and paleontology, 532 pp. ; 83 pU. ; map of Illinois geological survey in 
pocket at end of book. 

U. S. geological survey of Montana, Idaho, Wyoming, and Utah, 1872. by F. V. Hayden, 
n. S. geologist, 814 pp. ; 80 pll. ; 5 maps ; 3 diagrams. 

U. S. geological and geographical survey of Colorado and adjacent territory, 1874, by 
F. V. Hayden, U. S. geologist, 508 pp. ; 77 plL ; numerous figures. 

B, B. Smyth, Author: 

The buried moraine of the Shunganunga. From Trans. Kans. Acad. Sci., xv, pp. 9S-104; 
plate. 

Alton H. ThompHon, D.D.S., Author: 
Ethnology of the teeth, pamph., 13 pp. 

Manual of comparative dental anatomy for dental students, by Alton Howard Thomp- 
son, D. D. S., 176 pp. ; 34 flgs. ; bound in cloth. 

Wichita.— Fairmo unt College : 

Second annual catalogue, for the collegiate year 1896-*97, 55 pp. 

Third annual catalogue, for the collegiate year 1897-98, 56 pp. 

The Sunflower, a monthly collegd paper, 19x28 cm., about 144 pp. p9r year. 

LOUISIANA. 

Nbw Orleans.— I/Ou<«tana Historical Society: 

Publications of the Louisiana Historical Society, vol. I, part IV, 1896, 32 pp. ; 14 pll. 
The mounds of Louisiana, by Qeorge E. Beyer. 

J. C. Smith, New Orleans: 

Publications of the Louisiana Historical Society ; vol. I, part IV. 1896, 32 pp. ; 14 plL 
The sporular development of Amoebce villo»a, Leidy, by J. C. Smith, pp. 69-73. ( Reprint 

from Trans. 20th Ann. Meet. Am. Micro. Soc., 1897). 
Notices of some undescribed infusoria from the infusorial fauna of Louisiana, by J. C. 

Smith, pp. 55-68; 1 pi. (Reprint from Trans. Am. Micro. Soc., 1897). 

Baton Rovq^.— State Experiment Station, Wm. C. StubbM, Director: 
Bulletin No. 51. Cattle-tick and Texas fever, pp. 230-282; 6 pll. 

Preliminary report (part IV) on the bluff and Mississippi alluvial lands of Louisiana, 
by W. W. Clendenin, pp. 260-290. 

MAINE. 
Augusta.— .9to/^ Roird of Agriculture : 

Board bulletins: No. 1. The farm garden, 40 pp. No. 2. Good roads, 40 pp. No. 3. Our 
song birds, 40 pp. No. 4. Stock husbandry, 40 pp. No. 5. The farmers* market, 28 pp. 
No. 6. Poultry and fruit, 23 pp. No. 7. Library number, 34 pp. No. 8. Sheep husbandry, 
40 pp. No. 9. Silos and ensilage, 96 pp. 

Portland.— Por(/and Society of Xatural History: 

Journal, vol. I, No. 1, 1864, 63 pp. ; 10 pll. ; 104 flgs. 

Proceedings, 1862, vol. I, part 1, 96+xiv pp. ; 1 pi. ; 1 map. Part 2, 1809, 212 pp. ; 3 pU. 

Vol. II, part 4, 1897, 137 pp.; 1 pi. Contains: The sharp-tailed sparrows of Maine, by 
Arthur H. Norton, pp. 97-104. The foraminifera of the marine clays of Maine, by Frank S. 
Morton, pp. 105-122; 1 pi. Second supplement to the Portland catalogue of Maine plants 
by Merritt Lyndon Fernald, pp. 123-137. 

MARYLAND. 

Baltimore.— JoA/ifl Hopkins University: 

Circoiars, 24x30 cm. Nos. 128toV£. l^vp. 
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MASSACHDSEITS. 

PraceediDBs. *ol. XXXTI. January to Jul;. I8SI, pp. lil-33S. Vol. XXXIII, July. 1S9T, to 
Uny.ims.ia pp. Vol.XXX[V.litB!J.Noi.1-1,14Spp, No. 1. On the tUermal oonduoUTltiei 
ol certain poor condnctors-I. by B. O. Pierce and R. ff. WUlsoD, pp. 3-U. No. 2. Tbe 
FODiBCt-potentaal betwevn metalB and end fused «a1t9. and the dlseoolation of fused salta, 
by Clareuce UcCheyai? Ootdon, SS-Stl. No. 3, On fluctuations In the cunipo:<iCioD of nnt- 
nral gni, by Fraocia C. Ptiillipa. pp. 71^. No. 4. Some Bleatr»chBmiBal and tbarmo- 
ehemicBl reletioQ.a of tine and cadmluni amalgamt. by Theodore WDllaui RIcbards and 
Oilbert Newton Lowii, pp. 81-98, No, S. Triniiroplienyl ma Ionic eater, ancond paper, by C. 
Loring Jacliaoa and J. I. Phlaaey. pp. lOa-llS. No. S. Od cbe action at sodic etbylate oo 
IribrDni.dinltrubenzol. by C. Lorias Jackson and Wnldemar Koch. pp. 119-13!(. No. T. On 
certain deriislivM ofaymmetriealtricblorlienzn), by C. Lorius Jackson andF. H. Gaiaolo, 
pp.IlS-INt. 
Boston SofietH of yalural FIi,r',rti! 

ProcowliDga. ml. XVIII. Nos. 1-9,'Apri]. lSe7-Jiine. Itm, 2BI pp. Notss on ihe mammals 
at Ontario, by Qerrit 8. MUlor, jr.. pp. 1-M, ProCBedinnH of annual meetioa, May 5, 1897, 
plhl^TZ. ThoKileotwaterinsrowIti, by C.B, DaieDpoct.pp.7;l-!U: saga. The Harvard 
geographical mndeU, by William Morris Daria, with a note on the conatmction ot the 
modele. by O. C. Curtis, pp. S5-I10: t pll. Clu'nrnr prodfela. up. oov., by MarirBret Lewia 
pp. 111-llB; Z pIL A contribution Co Ibe petroBrsphy of the Boston baain, by Theodore Q. 
While, pp. 117-lH; B pll. The land niammala of peuinanlar Florida and the Roast reirion 
of Qeotgis, by Ontram Banga. pp. 1S7-331. The fteuus Anle.inar(a in Now Englaml, by 
Merritt L. Pemald. pp. 2Sl-l*t. Notea on a Carbon! lertiui boulder train Ineaatem Uassa- 
cbaeetts. by Myron L. Fuller, pp. ZSI-»I: 1 map. 
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pp.3D»-2l2; I pi. 
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ciee of ,^jj'oii from Kentucky, by B. L. Bobiuson, pp. 4MMS3. 



lerican Caryophyllacea', by B. L. Robinson, 
in Lfpidiam apelatam. by B. I>. BoblneOD, 
J. U, Qreenman, pp. 2ei-2efl. 
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No. 5. The geological history of the Isthmus of Panama and portions of Costa Rica, by 
Robert T. Hill, pp. lftl-285 ; 19 pll. 

Vol. XXX. No. 4. On the color and color patterns of moths and batterflies, by Alfred 
Ooldsboroagh Mayer, pp. 169-256; 10 pll. 

No. 5. The mesenteries and siphonoglyphs in Melridium marginatum Milne-Ed wardst 
by G. H. Parker, pp. 259-272; 1 pi. 

No. 6. Photo-mechanical changes in the retinal pigment cells of Paltemonetes, and their 
relation to the central nerrous system, by G. H. Parker, pp. 275-300; 1 pi. 

Vol. XXXI, No. 1. Contribations to the morphology of the Tnrbellaria. On some Tar- 
bellaria from Illinois, by W. McM. Woodworth, pp. 1-16; 1 pi. 

No. 2. On the relations of certain plates in the Dinichthyids, with descriptions of new 
species, by C. R. Eastman, pp. 19-41 ; 5 pll. 

No. 3. Trichonympha and other parasites of Termes Jlavfpes^ by James F. Porter, pp. 
47-^; 6pU. 

No. 4. Variations in the brachial and lumbro-sacral plezi of Xeeturtu maculosut Raf., 
by F. C. Waite, pp. 71-92; 2 pll. 

No. 5. Reports on the dredging operations off the west coast of Central America to the 
Galapagos, to the west coast of Mexico, and in the Gnlf of California, in charge of Alex- 
ander Agassiz, carried on by the U. S. Fish Commission steamer "Albatross,*' daring It^l, 
Lieut.-Com. Z. L. Tanner, U.S. N., commanding. XXII. The Isopoda, by H. J. Hanson, 
pp. 95-129; 6 pll. ; 1 chart. 

No. 6. The thoracic derivatives of the post-cardinal veins in swine, by G. H. Parker and 
C. H. Tozier, pp. 133-143. 

No. 7. The segmentation of the nervous system in Squafus acanthiaSt by H. V. Neal. pp. 
148-294; 9 pll. 

Vol. XXXII, No. 1. Studies from the Newport marine laboratory, communicated by Al- 
exander Agassiz. No. XLI. On Dactylometra, by Alexander Agassis and Alfred Goldsbor- 
ough Mayer, pp. 1-11 ; 13 colored pll. 

No. 2. On some Medusae from Australia, by Alexander Agassiz and Alfred Goldsborough 
Mayer, pp. 15-18; 3 pll. 

No. 3. The Gordiacea of certain American collections, by Thomas H. Montgomery, jr., 
pp. 23-59: 15 pll. 

No. 4. Some Planarians from the Great Barrier reef of Australia, by W. McM. Wood- 
worth, pp. 63-67 ; 1 pi. 

No. 5. Preliminary report on the Echini, by Alexander Agassiz, pp. li-BH; 13 pll. ; 1 chart. 

No. 6. The nervous system of yereix virenn Sars, by J. I. Hamaker, pp. 99-124 ; 5 pll. 

No. 7. On remains of Struthiolithus cheraonenaU from northern China, by C. R. East- 
man, 144 pp. ; 1 pi. 

E, Jj. Mark: 

Contributions from the zoological laboratory of the museum of comparative zoology at 
Harvard College. Studies on the central and peripheral nervous systems of two polycbste 
annelids, by Margaret Lewis, pp. 225-267 ; 8 pll. 

Salem.— ^«arar Tnttittttv: 

Vol. XXVII, bulletins Nos. 7-12. The lumbar curve in some American raoea, by George 
A. Dorsey, pp. 53-73. The flora of colonial days, by Miss Mary T. Saunders, pp. 74-88. Pro- 
historic relics from Beverly, by John Robinson, pp. 89-91 ; 2 pll. Botanical notes, by Rev. 
Wm. P. Alcott, pp. 92-94. On a new genus and two new species of macrarous cmstacea, 
by J. S. Kingsley, pp. 95-99; 1 pi. .The nasal organs of Pipa americana^ by Irving Reed 
Bancroft, pp. 101-107 ; 2 pll. Supplementary report on the mineralogy and geology of Es- 
sex county, by John H. Sears, pp. 109-112. Sandstone dikes accompanying the great fault 
of Ute pass, Colorado, by W. O. Crosby, pp. 113-146 ; 1 pll. 

Vol. XXVIII, Nos. 1-6. Annual meeting. May 18, 1896, 56 pp. 

Nos. 7-12. The photograph and skeleton of a native Australian, by George A. I>or5ey, 
pp. 57-69 ; 2 pll. Some resources for protection, by Rev. William P. Aloott, pp. 71-76. Roger 
Williams in Salem, by Mrs. Henry M. Brooks, pp. 77-86. The chondrocranlum in the Ich- 
thyopsida, by Guy Monroe Winslow, pp. 87-141 ; 4 pll. 

Vol. XXIX, Nos. l-«. Annual meeting. May 17, 1897, 49 pp. 

Vol. XXX, Nos. 1-12, 149 pp. The first half century of the Essex Institute, 100 pp. 

TCFTS Col LEGE.— Tm/^* CoUeqe Library: 

Tufts College studies No. V. The chondrocranlum in the Ichthyopsidat by Guy M. Win- 
slow, pp. 148-201 pll. i-iv. 



ACCESSIONS TO THE LIBRARY. 297 

MICHIQAN. 
- MicMaan Agricittlural CoUtur: 

Michigan Agrteultural CoHeffB Kiperliiunl fllallaii ; 

Botaaical ileparUncQt balletina : No. 1. Slady ulbeoDBBiid leHsbeforeandatterripruDI- 
'Dg, by W, J. Benl. 8 pp. : U fi^a. 

No. 2, atudi of wLBflt and bookwhaat before and after eprouting, br W. J. Bunl, pp. Il- 
ls ; fisi. is-is. 

No. 3. Astody ot IheBeeilBof tlraothy and rod alorec befoiv hdcI stterspioutinR. by W. 
J. Beal, pp. lO-ZS: flgs. :U-32. 

No. 1. ObwirTationB on tboleares at clorera at different limes of day, by W.J. Seal. pp. 
lii-ai : BsB. 33-ia. 

Report of thr< botanical tlaparbnpDC for llie fear dosing Juno 30, lti9T. bt W. J. Beal. pp. 

Ann Abbok.— Uiiivrriiiu of MIcMnnn: 

LatitDde of tbe Detroit obnervatory, by Ludoilo EsW*. tl pp. 

Tba toiic prodact^ of tbe bacillaB of bog^cbolera, by Frederick B. Notj'. 23 pp. 

The actioDBOt some iDorKaalociaDldesiii-oDeblorocaffeino. by M. Oombcrg. pp. 103-120. 

DtTTKin.— PuMie Lilirarii : 

Setentli anDUsl report of the library cnmmiHlon, for tbe year 1KS7. ^ pp. 

EUhtb anaaal report, IHBH, si pp. Nioth, lliW. 3Spp. Tenlb. 1«B0, 2H pp. Eteietitb. 
IBBl.SIpp. Twelfth. I»02, 27 pp. ThlrtMmtli. ISft), 2S pp. Pourteenlb, 18111. 2( pp. Fif- 
taeoth, IS8S, 27 pp. »liteenlfa, 1(96, 27 pp. SevAntmutb. V«l. 21 pp. 

MINNESOTA. 

HlHHBAFOt.ia.— Oroloiricar and Xalnral lliilorn Suri-r// 'if .Vinnm^ra. .V. I!. H'^nrliell, SloU 
Qeoloulll.- 
TwoQty-tbird anoaal report. ISM. 2SK pp. 
fTnlvenllii o/ .Vtnnaola^Aorlcultarnl Kin'rimcnt Slnllon: 
Bnllellni: No. JT. July, ISW. FUi, pp. 1-30; S fl,ra. 

HO: fl^KH-WO. 

No. S2. December. ISM. Variety tasig la 18H, pp. 41S-M0: eeyeral fi«ar»s. 

No. U. Jaoe, 1897. EfTecMof Ibe roCatiuu of cro|» u|iod the bumusoonleaC aad Die fer- 
tility of KiiU, SS pp. 

No. M, September, I S97. Human food ia*osti«Htlons, pp.a8-W: 7 Scb. 

No. S7. Patteniog Iambi in vioWr. pp. <I'-IS1. 

No. Ml. FattabiaK Btsers la vinter, pp. 18»-M», 

No. (0. Beefcattle and swine.M pp.: 1 Ilsa. 

No. Bl. Battertiiea and motba. pp. U-XB: &>7 t1«B. 
Olio Luoi'er. EnCamalogiit •,t SluU KrnirimenI Sliilinn : 

Tbird annual report, For tbo year 1817. by Otto Lugger. 298 pp. 1 11J7 Sga. 
Conimp Xfacyrillan, Slale BotanUl: 

Minnesota botanical Btudiea, bnlletlu No. S, Part IX, pp. OOl-TOl : 8 pll. A cootributlon 
to the life-hUtory of Pilinn iHlulo Wood and Bngrocloninm ftanelll/tnm Kg., by Jon- 
ptline £. Tllden, «n-e3&: pll. Iltl-isiv. PolllnaCion and reprodnction of LtieoperHrum 
eii-ulenlum, by Bruce Fink, pp. Ba6-S*3. A njarreoHetnent of the NortJ] American Hypbo. 
myeetes. I. bj Howoo Pound and Frederic E. Clements, pp. 8*4-878, On the stem anatomy 
or certain Onagracen.'. by FrsDcie Rnmaley. pp. a74-gSO: pll. Iliri-IIIVItl. A now brp- 
nnmof theeection Caliergon. by J. M. Holzlbmir. pp. C9l-a82: pi. iix[i. Contribalion to 
a knowledge of tbe lichens of Minneiota, 1. by Bruce Flak. pp. «e3-70l. 

Parta X and XI. pp. 703-1043: pll. XL-LIIX. Liclieneol Uiuneapolie, Brace Plnli. pp, 700- 
T2S. N. A. Hyphomycetea, 7i!fl-73i. Cuaclnodon in MlnDesota, J. M. HolElaerr. pp. ISSf-'ISe. 
Planu <it the Hawaiian islands. A. A.' Holler, pp. 780-922. SymbioniB, by Albert Schneider. 
pp. 923-943. Distribution of plantaat Lakeof I^ Wooda. Conway MacMiUan. pp. H4B-I0SI. 
Tbe alkaloida of Turatrum. Qeo. B. Prankforter. pp. 1024-1[»». 

Part £It. pp. i-iii, 104S-1U81. Containi title-pace, table of contenta. and index. 

Second series, part I, Jane It, I80S. K pp. tilcbena. treth-water al(K and other flora of 
Hlnneaota. by Fink. TUden, HeUer. HolEiuger. 
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MISSOURI. 

COLUMBLA.— Afiiixouri Affricufturol Erperhuent Station: 

Bulletins: No. 34, April, 1896. Manures and fertilizers, 35 pp. ; 2 fl^. 

No. 35, July, 1896. The wooly-aphis of the apple, 61 pp., seTeral figures. 

No. 37, January, 1897. Texas fever, pp. 81-139 ; several figures. 

No. 38, April, 1897. Winter protection of the peach. Peach growing in Misaoori, pp. liO- 
164, 6 figs. 

No. 39. July, 1897. Influence of width of tire on draft of wagons, pp. 165-206 ; 14 figs. 
' No. 40, October, 1897. The sngar-beet. 16 pp. ; 1 fig. 

No. 41. The San Jose scale in Missouri, pp. 17-35; 8 figs. 

No. 42. A new orchard pest; the f ringed-wing apple-bud moth, pp. 36-53; 10 figs. 

No. 43. Winter forcing of asparagus in the open field, and the asparagus cnltare for Mis- 
souri, pp. 54-68 ; 5 figs. 

Jefferson Citt.— Geological Surveu of Mi»*ouri. Cfiwi, R, Keyea^ Stale Geologist: 

Missouri geological survey, 17x25 cm., vol. X, 1896, physical features, by C. F. Marbat, 
533 pp. ; 22 pll. ; 24 figs. 
Vol. XI, 1896, clay deposits, by H. A. Wheeler. 622 pp. ; 39 plL ; 15 figs. 

State Horticultural Societf/: 

Foi^tieth annual report of the State Horticultural Society, by L. A Goodman, secretary, 
409 pp.; 6pU. 

St. lAii] IB.— Academy of Science of St. Louts: 

Transactions. Vol. VII. No. 11. Flexure of telescopes, by Milton Updegraff, pp. 213-272. 
No. 12. Geometrical properties of the lines of force, by Wm. H. Roever, pp. 273-298; 7 figs. 
No. 13. Results of double-star observations with the equatorial of the Morrison obser- 
vatory, by Henry S. Pritchett, pp. 299-312. 

No. 14. North American bees, descriptions and synonyms, by Charles Robertson, pp. 313- 
356. 

No. 15. Relations of the Devonian and Carboniferous in the upper Mississippi valley, 
by Charles R. Keyes, pp. 357-370. 

No. 16. Critical notes on the Muricidop, by Frank Collins Baker, pp. 371-392. 

No. 17. Plants collected in the district of Cienfuegos, province of Santa Clara, Cuba, in 
1895-'96. by Robert Combs, pp. 393-491 ; pll. xxx-xxxix. 

No. 18. An unusual phyto-bezoar, by William Trelease, pp. 493-497 ; pi. XL. 

No. 19. A contribution to the herpetology of Missouri, by Julius Barter, pp. tf9-508. 

No. 20. Title-page, prefatory matter and index from July 1, 1894, to Dee. 81, 1887, pp. 
Ixxviii-f 505-518. 

Vol. VIII, No. 1. A method of measuring the pressure at any point on a stmetore due 
to wind blowing against that structure, by Francis E. Nipher, pp. 1-24 ; plL i and ii. 

No. 2. The trees of St. Louis as influenced by the tornado of 1896, by Hennano von Shrank, 
pp. 25-41 ; pll. iii-ix. 

No. 3. New or little known North American bees, by Charles Robertson, pp. 43-54. 

No. 4. Ecological plant geography of Kansas, by A. S. Hitchcock, pp. 55-69. 

No. 5. The molluscan fauna of western New York, by Frank Collins Baker, pp. 71-94; 
pi. X. 

No. 6. The efliciency of gearing under friction, by Calvin M. Woodward, pp. 95-105. 

Mercnnttle Library Association: 

Fifty-second annual report, 1897, 79 pp. 

Missouri Botanical Garden, Wm. Trelease, Director: 

North American Lemnaceae, by Charles Henry Thompson, 22 pp., 4 pU. 

J, B. 8, Xorton, Author: 

Coloring matter of Borraginaceae, and herbarium notes, by J. B. S. Norton, pp. 141^157 ; 

pll. XLVI-L. 

MONTANA. 
BozEMAN.— .7. W. Blankinship: 

A precise criterion of species. I. The general method, by C. B. Daveiiport, pp. 1-6. 

II. Spcciflc vx. individual characters, by J. W. Blankinship, pp. 6-10. 

NEBRASECA. 

Ltiacoi^^.— University of Nebraska, Agricultural Experiment Station: 

Bulletins : No. 44. Experiments in the culture of the sugar-beet in Nebraska, by H. H. 
Nicholson and T. L. Lyon, pp. 109-125. 
No. 45. The rainfall of Nebraska, by G. D. Swezey and Goo. A. Loveland, pp. 129-177. 



ACCESSIONS TO THB LIBRART. 



Ho. 17. SiTum tburapy Id hog-oUulera. by 
No. tS. WindbroBliB, by Fred W. Curd. pF 
No. 49. SuvgeBtioDB for cbicoir ciiltare. h 
Mo. 50. Notes oa pranlug. by Fred W. Curd, pp. 
Ko. U. ObnnatioDi on clje codling-molli. by F. 
Ko. U. Corn-Btalk disBBOB, by A. J. CeKra. Oi pf 
No. U. A proUmlnary raport on exwrlmmts 
No.U. TbeeffeDCotcertainmatbod^orBoil t 

pp. n-39. 

Dniterjity Btndiet, toI. II, No. 2. pp. 81-118: I 
profnvasia the stodyol Diilmooelii, by Brvio ] 
on Che cbemlaal composition of tbe alUoious tl 
liy Tbomas Herbert Mariland. pp. IK- 130. On tl 
pp. 131-118. Tha Bacon-3Iiakeapasre Goatmrer 
1I7-IS2. BeaernliiBlion and ■>conomi( 



I. T. Palora, pp.n-S1. 

6B-M. 

T. L. Lyoo, pp. IM-104 

, pp. 1-10. 

Card, M pp. 

th f ora«e crops, b; 



»Df 



of the flttidy and raport of 
It. pp. Sl-at : IS pll. Notes 
il'B oorkscretr, Daimouiflix, 
itioiiityof obanoa.bjBllory W. Davis, 
Hildrclh. pp. 

)r, pp. isa-ns. 



-. Lino 



.Ddardf, by W. Q. Lan^orthy Tayl 
otielii, by Erwiu Hinoklrjy Barboui 



Mew BEDHsnim,— .Vfu< Jeneu Mi 
Abstraat oF tbe mloutea froi 
Part II. Ab<tru:tortbeml 



NEW JERSEY. 
r(MCDp(cal Hntl'tii: 
L April. 1871. to June, ISSl, i: i 
iDtea rrom October Tl, IHM, to 



UsatLLA Park,— 7. D. A. Cocker, 



IS LecDDlum. by T. D. A. Cockerell. 
T Ueiico, by C. M. Barber and T. D. A. Cockei 
es rmm WaehiugloD state, by T. D. A. Cocked 
I from Ueilco, by T, D. A. Cockerel], 
'e zoues in Nev Uaiico. by T. D. A. Cockorell, 
■iev Mexico, II : Tlie zonal diatributloD of cnl 



t II. 1 



;ew yohk. 

pp, l€0-l?i. 120-167. 



The Oolo«let, IHW, Noa. S. 7, 10, 11 
Walirr F. Wtbb, Piihliiher: 

Tbe Uumum, vol. III, Nod. S-IS, 1897, pp, i«-l^ Fractum nai\ displacement or rock^, by 
C. O. Oruisbue, pp. 41 and 43. X-ray photoxrapby, by Williani Neiiell, pp. &fi and K. In. 
diana aolss. by A. J, Beynolda. pp. 7fl, 1D3-10S. m nod liU. RIack-crowned eight heron, by 
F. Heory Vorke. pp, lOi and IDit. Tbe clllT divellinga, by C. N. tiurk. pp. 167-168. Netting 
habits of Krider'a hawk, by B. U, AodersOD. pp. INt^lW. 

Vol. IV, 191 pp. Some North Amaricao mammals, by Waller P, Webb, pp, !V-^ Two 
New ZealHod parnits. by J, MsDnbaa. pp, VI Bud 20. UiUhBll's csie. by P. H. Vaa Eppa, 
pp. S^-a. 31-fll. Ulicratioii ol birds at Sequin lUbtbouse, by Herbert U Spiuney, pp, Sl- 
7U. Bamhlebeea and foiglocee, br Ernest W. Viokers. pp. TO and 71. Pileated woodpeckers 
Id UaiianiDi noanty, Ohio, pp, S2-S1. Fresb-vater poarU ia tbe Unilad States, by Qeo. F. 
KuBi, pp. 190- lU, IBS and ISl. 
BtmtLa.—Biitr-ila Socirly of Katural Bcltactt: 

Balletina: Vol. I. Nos. Z^: pp. 11-288^ 11 pll. Deacriptioiu of new apecles of tongl, by 
Chas, a. Feck. pp. 41-7;!. CoDtribatiooa to a knowledge of 
AUB. R, Orote. pp, 73-«l ; 2 pll. A Btndy of North American Noctuldv, by Aug. R. Orote. 
pp.9!l-I2Ii. DeacripHoQS o( Nostaldw, prloolpatly from Callfoniia. by Aas. B. Oro 
UV-I9S. StatiiticB and diatrllmtlon of North American iiohens, by Henry Wllley, p 
U7. KlelDor Beltrag lor KenntniBB einiger Nordamerikaniacher Lepidoptera, tod A 
Umte, pp. 1^174. Coatribntlon to the geology and physical geography of Vbr 
Amaionas. by Ch. Fred. Harlt. pp, 201-215. On the DoTonian brachiopoda of Erere, 
iDCeofPara. BrBiil, hyKichard Bathbun.pp, 230-261. NoIOBon theipeciesof pBsinii 
by John L. Le Coate, pp, 2M-273. 

Vol. II. Ni<-<. 1-1, 818pp,: TifAl. List of tbe Noctoidir of North Anmrica, by Aug, R. 
GrolB, pp. 1-77: 122-126; ■,MB-22a: 301-;il2, Catologua of tha cmlwjcwi - - - 
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Lake Pontchartraio, La., by S. V. Sammers, pp. 7^99. Catalogue of Boleti of New 
England, with descriptions of new species, by Chas. C. Frost, pp. 100-105. De«criptioas 
of new Noctntdie. by H. K. Morrison, pp. 109-117. Observations on North American 
moths, by Leon F. Harvey, pp. 118-121; 270-281. Land and fresh-water shells of the 
state of New York, by James Lewis, pp. 127-U2. Notes on American lepidoptera, with 
descriptions of twenty*one new species, by Aog. R. Qrote, pp. 145-163. Determination of 
the species of moths fibred in the " Natural History of New York," by Au£r* R* Grote, pp. 
161-168. A list of the Leptidie, Mydaidee and Dasypogonina of North America, by Ch. R. 
Osten-Sacken, pp. 169-187. On allied species of Noctuidee inhabiting Europe and North 
America, by A. R. Grote, pp. 193-200 ; 313-314. On A tticna ( Snmio) Columbia and its para- 
sites, by H. A. Hagen, pp. 201-208. Check-list of North American sphinges, by A. R. Gxote, 
pp. 224-2^ Synonymic list of the butterflies of North America north of Mexico, by 
Samuel H. Scudder, pp. 233-269. Synopsis of the discomycetons fungi of the United States 
by M. C. Cooke, pp. 285-300. 

Vol. IT, Nos. 1-5, 290 pp. ; 3 pll. ; 1 map. List of the coleoptera observed and collected 
in the vicinity of Buffalo, by F. Zesch and O. Reinecke, pp. 2-16 ; 1 pi. On certain fossils 
of the water-lime group near Buffalo, by Julius Pohlman, pp. 17-22; 41-16. Notes on the 
larvip of some local Ptorophoridee, by David S. Kellicott, pp. 47-52. The plants of Buf- 
falo and vicinity, by David F. Day, pp. 65-2M. 

Vol. V, Nos. 1-5; 266 pp.; 3 pll. Newgen-^ra and species of fossils from the Niagara 
shale, by E. N. S. Ringueberg, pp. 5-22. Fossils from the water-lime group near Buffalo, 
N. Y., by Julius Pohlman, pp. 22-32; Ipl. Nidification of birds on the St. Clair flats, by 
J. H. Langille, pp. 33-39. yonagria gubcarnea, n. s., by D. S. Kellicott, pp. 40-44. The 
gape-worm of fowls {Sffngamus trachealis) : The earth-worm (Lumbrirug terrfxtris)^ ita 
origin and host, etc., by D. H. Walker, pp. 47-71 : 1 pi. Tentriloquial and imitative power 
of birds, by E. E. Fish, pp. 72-80. Native and naturalized plants of Buffalo and its vicin- 
ity (second supplement), by David P. Day, pp. 85-96. The Mills collection of fresh-water 
sponges, by David S. Kellicott, pp. 99-104. List of the macro-lepidoptera of Buffalo and 
vicinity, by Edward P. Van Duzee, pp. 105-160. A list of hemiptera of Buffalo and vicinity, 
by Edward P. Van Duz«e, pp. 167-201. Descriptions of some new North American homopte- 
rous insects, by E. P. Van Duzee, pp. 205-216. A preliminary review of the North American 
Delphacidee, by E. P. Van Duzee, pp. 225-261. 

KAUlliTOlt.—Colffnte Univei'xifp^ Department of Oeoiogji : 

Circulars of information, courses of instruction, etc., 1895-'96, 18 pp. l£96-'97, 16 pp. 

Ithaca.— CorneW Univenity— Agricultural Experiment Station: 
Bulletins. 
Announcement of the New York State College of Forestry, 40 pp. 

M. V, Slingerlandt (Jttrnell University: 

Bulletin No. 121. The pistol- case-bearer in western New York, by M. V. Slingerland, 17 pp. 
No. 126. The currant-stem girdler and the raspberry-cane maggot, by M. V. Slingerland,. 
60 pp. 
No. 133. The army-worm, by M. V. Slingerland, pp. 233-258 ; 2 pll. ; several figures. 
No. 142. The codling-moth, by M. V. Slingerland, 69 pp. 

Nbw Bbiohton.— .Va/i/ra/ Science Aaitociatinn of Staten Island: 
Proceedings, vol. VI, Nos. 3-16, pp. 11-56. 

Nbw YoJtK.—Linncean Society of New York: 

Abstract of the proceedings for the year ending March 9, 1897. The fishes and brackish, 
waters in the vicinity of New York city, by Eugene Smith, 56 pp. 

Abstract of proceedings for the year ending March 8, 1898. The frogs and toads found in 
the vicinity of New York city, by W. L. Sherwood, 27 pp. 

yew York Academy of Sciencen: 

Annals. Index to vol. IX, pp. 705-712. 

Vol. X, Nos. 1-12 ; 292 pp. ; 5 pll. The nature and origin of stipules, by A. A. Tyler, pp. 1- 
49; pll. i-iiT. The ascidian half-embryo, by Henry E. Crampton, jr., pp. 50-57; pll. n* and 
V. The Rutherfnrd photographic measures of sixty-five stars near 61 Cygni, by Herman S. 
Davis, pp. 58-122. The parallax of 61* Cygni, deduced from the Rutherfurd photographic 
measures, by H. S. Davis, pp. 122-160. The Rutherfurd photographic measures of thirty- 
four stars near *' Bradley 3U77," by H. S. Davis, pp. 161-187. The Praesepe group ; measure- 
ment and reduction of the Rutherfurd photographs, by Frank Schlesinger, pp. 189-286. 

Vol. XI, parts I and II, 292 pp. ; 34 pU. ; 24 figs. Considerations on cell-lineage and an- 
cestral reminiscence, based on a re-examination of some points in the early development 
of annelids and polyclades, by £. B. Wilson, pp. 1-27; figs. 1-7. An "X-ray detector" for 
research purposes, by C. C. Trowbridge, pp. 29-38; figs. 8-11. The use of the fluoroacopio 
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hcropn Id connBctioD with RoenCgen nji, by C. C. Trowbridge, iip. 39-11: flgs. 12-14, Ob 
lirperCrDpLiad Halo leBves in PInui pnndrroia b)' Fraacia E. Llofi, [ip. O-il; pll. t. 
NoCe5 on Block island, by Artbar BoUleli, pp. SS-W: pll. ii-ii. Tbe use of the Dudley 
'"i>(roinni«Wgrsph" in determining straMOs in rnili under moring trains, by P, H. Dudloy, 
pp H9-1IS. Appendii. 3lpp. Part 11. DescrlptionB of Danlniaa criaoida and blBitoldB 
from Mllwankee. Wis,, by Stuirt Wetler, pp. 117-136: pi. in-. Tbe cpirterial bronobial 
system at mam malin, by Qeo. S. Hnncington, pp. 1^-176; pll. xv-xaviii. The debt of tbe 
world to pure aDlence. annual addreaa of retirlug preaideat. by J. J. 3le>Dn»D. pp. 177-lW. 
Description of nmo marias aemerteaaa ut Puget tiuund and Alaakd. by B, B. HrifBo, pp. 
lia-:jia: Bgs, IS-SI. An important instance of inucl coalaaceooe, by B, B, Cmmplon. jr., 
pp, Zlft-221. Tbe Norttamp collection of crualacea from tJie BabamHS. by W, M, Rankin. 
pp. :!iS-2S8: pll. XIII and III. On a colleetioa of Gru9ttiet>a from PuEUt Muud, by W. T. 
C*lmRD, pp.2se-;>»:i.4pl!, 

TraasBctions, •ol. XVt. 402 pp. : 38 pll. The glacial or poat-glaclal dlieraiOH of tlie Broai 
riier from its old ehaniiDl, by J, F. Kemp, pp. lK-'.f4. AdapUtiou of tba »boll of PIboubdo- 
mla to tbat of Saiidomus, witb remark on ibeil and adaptation in general, by Bradney B. 
UrilGn. pp. TI-81, Notea on tbe geoloKr of the BarmuiiBB. by John J. Slereoaon. pp. 99-124. 
TbcCre'Caeeoaaelay msrl exposure at ClIffwood.N. J., by ArthBr Holliok, pp.l24-1itB: 4 pll. 
Nulea upon the distribution and habits of some Fuget sound laTsrtebratai. by N. R. Har- 
ringloa and B. B, Briffin. pp. lSi-165. The lUDnntains and Tertiary •allcya of eastom Co- 
lumbia, by Francla Child NiebuU*. pp. 16S-li;i : l pi. Tbo new Flicker pbotumetry, by F. 
L. Tnfl.«. pp. 190-21!!, On neniidi commensal with hermit orabl, by N. R. Harrington, pp. 
■iU-'£!2: 8 pll. The Lancaahlre coal-Qeld. by Herbert BollOD, pp. 224-^1. Tbe BateavUle 
■HDdatonD of Arkanass, by Stunrt Weller. pp. 2JI-SI2 ; 3 pll. Dewription of new apeeiea of 
HydreioDOcrinua from tbe coal measures of Kansaa, by Stuart Weller, pp. a72-BT4 ; 1 pi. 



•.r i;,rk RolonlNil Gai 
Bnlletin of tbe Sow 

<o.a, PP.8S-I7U: zi>U,: 

■thur CliambiTlain, En 

The Hiitersl CoUectoi 
rn-ii Bolanltal Ctnb: 

Ballelio, Tol, XXIV, ISa7, aez pp. : 34 pU. 

Vol. S^LV, vm. sno pp, ; 30 pll. 



leal Garden. ToL I. No, 2, S9 pp.: 1 large n 



No*, 11 and 12, pi 



ol. IX, pp.l83-a0; Ipl. 



NORTH CAROLINA. 



Alphabetienl eats 



le plan 



uNor 



Vi»kWKU Hll.1..- Flllhu ifili^nrll Selrnlirle Societal 

Jnurnal for ibe fourteenth year. 1H97. Part I. OS pp. ContBios. besldea other urtlcles. 
tl» oialetes of zirooniom. by F. P. Venable and Cbae. Baakorville, pp. 4-31. The glabrous- 
leaved speciea of aaBram of the sonthem United SCatea, by W. V>\ Athe, pp. ai-36. Patt II, 
BI pp. A revuion of the atomio weight of rirconinm. by F. P. Vauable. pp. S7-4.'l. Notes 
OD Darbya and Buokleya. by W. W. Ashe. pp. 4S-51. Bobinla bovKonn, sp. Dor., by W. W. 
Aahe, pp. ftl-SS. Notes on S'ortb CaroliiiR minerale, by J. H. Pratt, pp. ei-il3. 

Vol. IV, part 1. ISBB. 75 pp. The nature of the change from violet to green in eolations 
of cbromium ults, by F. P. Venable and F. W. Millet, pp. 1-11. Netting hnbita of tome 
aouthem forms of binls in eastern Nortb Carolina, by T. Gilbert Pearson, pp. 17-12. Tbe 
diehotomous group of Pnnli-um in the eaatern United Statoa. by W. W. Aaho, PP. 22-6!, 
MaMral >alenou of the ancients as inlorproted by Lucretius, by F. P. VenabU, pp. (U-TS. 

NORTH DAKOTA. 
. fABao.— A'nrlA Dakoln Aa^leullural Ktperiment Stalion : 
AaaDalrcporie.1SS7.Slpp.: S Sga. ISBS.Sipp.: lOg. 
BalletLnsi No. 2!. Grain rations for tatteolngsbDep, pp, IBS-IM. 
Ko. ». A stndy ol methoda of caltiiatlon. pp, 13e-2a9. 
"" 30. Prelimiuary report upou the selection of poUtoes for planliag, pp. 210-213: 10 



OgB. 



.lation □< 



p, 247-262. 
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OHIO. 

Columbus.— JoAw H. Schaffner, Ph. D.: 

ObeenratioDB on the nutatioDs of Helinnthnx anntiusy by Joha H. Schaffner, pp. 395-408. 
A convenient washing apparatus, 1 p. A permanent stain for starch, 1 p. General meth- 
ods in botanical microtechnique, 3 pp. 

W. A. Kellerman Ph, D.: 

Systematic check-list of the plants of Ohio, 85 pp. 

GBANyiLLE.— Detit'son University: 

Bulletin of the scientific laboratories, vol. IX, part II, 40 pp. ; 4 pU. ; 1 Qg. Vol. X» 
memorial volume, 93 pp., illust. Vol. XI, 1898, art. 1. Preglacial drainage near CiDcinnati, 
by Gerard FowJce, 10 pp. ; 1 pi. Art. 2. Paleontology of the comiferoos rocks of Ohio, by 
J. A. Bownocker, 80 pp. ; 7 pU. Art. 3. New Mexico bees, by T. D. A. Cockerell, 30 pp. 

Oberlik. —Oberlin College: 

Laboratory bulletin No. 6. A preliminary list of the birds of Okanogan county, Wash- 
ington, by William L. Dawson, pp. 16:^182. 

No. 7. The genus Uncinula, by Prof. F. D. Kelsey* 15 pp. ; numerous figures. 

No. 8. The Oberlin grackle roost, by Lynds Jones, pp. 89-56. 

Laboratory bulletin No. 9, 9 pp. ; 1 pi. The effect of bloom on the transpiration of 
leaves, by Roberta Reynolds. A new species of pyrenomyoete parasiti<xon an al^a, by H. 
L. Jones. List of Ohio plants not recorded in the latest state catalogue, by H. L*. Jones. 
Unusual forms of maple seedlings, by H. L. Jones. 

Bulletins of WHson ornithological chapter of Agassiz Association. Vol. IV, Nos. 13-27» 
pp. 13-St. The Oberlin grackle roost, by Lynds Jones, pp. 39-56. Vol. V, 84 pp. 

WooSTEK.— Oftio Agricnllurnl Experiment Station: 

Bulletins : No. 73. Investiiration of plant diseases in forcing-house and garden, pp. 221- 
246; 4pll.: 5 figs. 

No. 74. Fifteenth annual report, for 1896, pp. xliii+247-268. 

No. 75. Beet-sugar production, 32 pp. ; 5 figs. 

No. 76. Potatoes, pp. 33-48. 

No. 77. The chinch-bug and other destructive insects, pp. 33-52 ; 11 figs. 

No. 78. Com, pp. 53-96. 

No. 79. Some diseases of orchard and garden fruits, with spray calendar supplement* 
pp. 97-141, 9pll.: 10 figs. 

No. 80. The maintenance of fertility, pp. 142-175 ; 1 pi. 

No. 81. The San Jose scale in Ohio, pp. 180-212; 2 pU. ; 10 figs. ; 1 map. 

No. 82. Field experiments with wheat, pp. 213-235. 

No. 88. A first Ohio weed manual, pp. 249-400; 71 figi. ; 2 tables. 

No. 84. Sixteenth annual report, for 1897, pp. lxvii+401-108. ' 

No. 85. Strawberries, 24 pp. ; 3 pll. 

No. 86. The story of the lives of a butterfly and a moth, pp. 25-33 ; several flgares. 

No. 87. The periodical cicada, pp. 31-68; 1 pi. ; 11 figs. 

No. 88. Cooperative experiments made by the Ohio agricultural studenta* union in 1896,. 
pp. 69-97. 

No. 89. Prevalent diseases of cucumbers, melons, and tomatoes, pp. 96-122 ; 3 pll. 

No. 90. Sugar-beet investigations in 1897, pp. 123-162 ; 6 maps. 

No. 91. The lung- and stomach-worms of sheep, pp. 163-178. 

No. 92. Experiments in spraying peach trees, pp. 179-268 ; 12 pll. 

No. 93. The home mixing of fertilizers, pp. 269-289. 

No. 91. The maintenance of fertility, pp. 291-326. 

No. 95. Seventeenth annual report, for 1898, pp. xxii +327-350. 

OREGON. 

Salkm.— Orrr;on State Board of Horticulture: 

Report of the secretary, by John Minto. secretary, 24 pp. 

PENNSYLVANIA. 

Philadelphia.— .Irorfrmjv of yatural Science of Philadelphia: 

' Proceedings. 1898, parts I and II, January to September, pp. 10-424; 18 pll. The plants 
of Li>wis and Clarke's expedition across the continent, 1804-1806, by Thomas Meehan, pp. 12- 
49. New and littlo-known bees from Washington state, by T. D. A. Cockerell, pp. 50-56. 
Synopsis of the recent and Tertiary Psammobiidae of North America, by W. H. Dall, pp. 
57-62. The £;ummer birds of Susquehanna county, Pennsylvania, by Francis R. Cope, jr.^ 
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pp. I«-f«. VulaBDie rucke of mL'soioic uta in Pi-nnsylvsaiB, by E. Ooltlsaiilh. pi>. Kl 97. 1 
pll. CoDlritrntioDs to tbe borpelolon of Sao Paulo, Rraijl. I, by Di. H. voa Ibering-, pp. 
lOl-in. ObaerfatlDaB nn errant fraatules ot Eunoria major, by T. Chalkle}' Palmnr, pp. 
IIO-IIS, Notts ou AlBikan water birds, by AItiu Senle, pp. 128-140. Odonata Iriranan Biei) 
from Cbe Indian ocBan and from Kashmir, collected by Dr. W. L. Abbott, by Philip P. Cal- 
•ert, pp. 1(1-IM. DlpMrit eollect«d by Dr, A. Danaldton Smltb in SomaUlaod. aaatKni 
ATriea. by Chaa. W. Johnson, pp. 1S7-IU. The MnBcidip collacbed by Dr. A. Donaldson 
Smith in Somaliland, Oarry De N. Honitb, pp. 1U-1K7. NotM on the foul! walma of east- 
ern North Anwriea. by Samnel N. Rboada, pp. 198-201. Birds oburied in centra! Call- 
farnia in tbe autumer of JSO, by John VandenbnrKh, pp. SOS-IIS. BeTiaion ol the North 
American slugs: Binaoya. HemphlUla, Hoapctarloa, PropbyeaoD, and AnadeDUlas. by 
Henry A. PlUhry and E. O.Vanoita, pp. 219-261; )4 pll. Materials toward a natural olaxil- 
fleaCion of tbu cylindrelloid snails, by Henry A. Pilabry and E. Q. Vanatta. pp. ;>64-^; 2 
pll. List o[ bats eollected by Dr. W. L. Abbott in Siam. by Qcri-il 3. Miller, jr., pp. Hie-aO, 
DeacriptloQB ot Bie new pb)illoaU>Die bats, by Qorrit S. Miller, jr., pp. 3S»-xr.. Nules on 
aretie rad-baeked mice, by Gerrit a. Ulller. jr.. pp. SiS-SBl. Botanloal obsarTBtions on the 
Mexican flora, especialt]' on the flora of the valley of Meiico. by John W. HBrehbcreer, pp. 
ST2-tliI. Fossil moIln«ka and diatoms rrom the Diamal Swamp, Virginia and North Caro- 
lina : indication of the iteological age of the deposit, by Lewis Woolman. with note* on 

Ameifaia Phtlmcphiral Sncielii: 

Proeeadloes, tol. XXXVI. m', 4Mpp.; 13 pll. No. lU. The speciea of the gamiB .Vrl- 
aiiDpliu. by Semnel H, Scudder, pii. ^3S, The finding of the remains ol tlio fossil alotb at 
BltiBonecaTB, Tennessee, in IBM, by Henry C. Merepr. pp.3S-70: 24 Srs. A new ]>Bleoioic 
vcrlsbraM from lUlnoia, Ohio, and PeonsylTsnia, by E. D. Cope, pp. ll-fti; 3 pll. The 

B3-I02. On the natnre and orliiiu ot petroleum, by 8. F. Pcekham, pp. 10H-II2. A suKSes- 
tionas to the origiu of Pennsylvania petroleum, by David T. Day, pp. II2-IIS. On tbe 
gBDsaic of nnturnl goe and petrolenm, by Francis C. Phillips, pp. 118-121. On the occar- 
ranee of petroleani in the cavities ot fosxiU, by Francli C. Phillips, pp. 111-128. On tbe 
coDipoeltlDU of American petroleum, by Charles F. Mabery. pp. 12e-lia 

No. ISS. The insulating medlam eurroundioe a coDdoclor, by Edwin J. Hoastun ami 
A E. Kenaolly. pp. JU-lli. Relation of the pentagonal dalecaliedron fonnd near Mari- 
etU. Ohio, to Shamanism, by J. Cheeton Morris, pp. 17»-I!M. Anstralian rock carving, by 
B. H. HalbewB, pp. l»-a»; I pi. Tba iinoaitive aubatitutloa eronps that are simply iso- 
morphic to the aymtuetric or the alternating group ot decree six. by O. A. MUler. pp. 208- 
!IB. Qeology of the paleoioic area of Arkansas sooth of the novaculite retrlon. by QeorKB 
H. Ashley, pp. 217-3IB; 4 pll. 

No. lU. A geological reconnaissance of the coal-flehls ol the Indian Territory, by Noah 
Fields Drake, pp, 326-419. The span of life, by Robert P. Field, pp. 420-124. The suniial 
of the medieval art of illuminative writinir among Peniis)lvania Germane, by Henry C. 
Mercer. pp.42t-»Sl; 5 pll. The variation cf terrestrial latitude, by C, L. Doolittle, pp.434- 
138. The measurement ot thought as function, by Daniel O.Brinton, pp. I3S-140. Some 
results ol tbe Norwegian polar oipedilion. IHOS-'H. by Dr. Frldtjot Nansen, pp. 4t2HM. 
Bemarks on polar oipodltioi). by Com. George W. lUelvills and Prof . Angolo Hcilprin. pp. 
4EI-IS4. Rock oarvioHB and paintings of the Auatralian aborigines, by R. H. Mathews, pp. 
1WH7.1 ; 1 pi. The Pasaamaqnoddy wampum records, by J. Dyneley Prince, pp. 479-491. 
The ethnic affinities of the Gnartaree ot Costa Rica, by Daniel Q. Brinton, pp. 11«-1B9. 

Vol. XXXVlI, No. 1117.107 pp. Tbe altlCado of the nnrora above Che eartb'a lurfaca, by 
Cleveland Abba. pp. 1-7. Description of lour naw species of Boelnela, by Harriet RiehanJ- 
M>n, pp. 8-17. Spec laliiat Ions of the lepldopterous wing, by A. Badcllffe Grote, pp. 17-1^; 3 
pll. An old broadside, wltli reference to the tbrone ol conereas, by J. P. SacbM, pp. 15-Sl : 
Ipll. Initiation ceremonluBolAoBtrallan tribes, by R. H. Mathews, pp. 54-72: 1 pi. Pre- 
liminary note on the selenodoot artiodaetyts of the Uinta tormatioD, by W. B. Scott, pp. 
73-81. Notes on Kaosan drift in Pennsilvania. by Prot. Edward B. Williams, jr.. pp. 
81-77. The Ronosia of bitumens, by S. F. Peckliam. pp. 108-113. Draft of the declara- 
tion ol independence, by t. Minis Hays, pp. 88-107: 3 pll. 

Transactions, vol. XtX, new Mrlea. 1098. part II, pp. 199-272; 13 pll. Some eipeti- 
ments with (be saliva of the Gila monster llleloiirrmu .w.prcd.ml. by John Van Don- 
burgh, pp. IW-220, HesnJts of recent researches on the evolution of the slpllar systems, 
hyT, J. J.See.pp.22l-23i; 2 pll. On the OIostopbaginiE'. by HarrlMUi Allen, pp. 2^-2««: 
W pU, The skull and twtb of S'-iati'uil'a ilb", by Harrison Allen, pp. 2a7-:i72 ; 1 pi. 
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SOUTH DAKOTA. 

Rapid City.— Soutfi Dakota School of Mi nen: 

Notes oa the geology and mineral deposits of the Black Hills, by Cleophas O'Harra.S 
pp. ; 6 pU. Mining geology and mining, by A. Forsyth, 12 pp. ; 2 pU. 

TENNESSEE. 

Knox viLLE.— trnf ««•#</// of Tennenxee: 

University of Tennessee Record, Nos. 1-7. 405 pp. 

Nashville.— 8fafi! Board of Health : 

Balletins, vol. XII, Nos. 6-12. pp. 81-192. Vol. XIII, Nos. 1 and 2, 32 pp. 

TEXAS. 
Austin.— 7>xcM Academy of Science: 

Transactions, toI. I, No. S, 1896, 126 pp. Molecular theories of organic reprodoeticm, by 
Dr. Edmund Montgomery, pp. 1-17. The criterion for two*term priamoidal formnlas, by 
George Bmoe Halsted, pp. 19-24. On the theory of the prismoid, by Herman Kinklin, pp. 
24-32. Prismoidal formula?, with special derivation of two*term formnlap, by Thomas 
U. Taylor, pp. 83-S5. The culture given by science, by Qeorge Brace Halsted, pp. 57-59. 
Are we conscious automata T by Edmund Montgomery, pp. 65-W. Economy of good roads, 
by Thomas U. Taylor, pp. 82-94. 

Vol. II, No. 1, 1897, 107 pp. Aural perception by the blind, by Drs. S. E. Meses and H. L. 
Hilgartner, pp. 1-5. The economics of concentrated capital, by Maj. C. E« DnttoD, pp. 7-20. 
Vertical curves for railways, by J. C. Nagle, pp. 21-28. Experiments with X-rays upon the 
blind, by Drs. H. L. Hilgartner and E. F. Northnip, pp. 2^31. On the biogeography of 
Mexico and the southern United States, by C. H. Tyler-Townsend, pp. 33-86. Some Texas 
oil horizons, by E. T. Dumble, pp. 87-92. Texas Permian, by W. F. Cummins, pp. 93-98. 
Science on the conduct of life, by George Bruce Halsted, pp. 99-104. 

VERMONT. 

BcSLLisoTOS.— University of Vennont and Slate Agricultural College: 
Bulletins : No. 53. The pollination of plums, pp. 47-65 ; 6 figs. 
No. 56. Orange hawkweed or " paint-brush,*' 15 pp. ; 5 figs. 
No. 57. Analysis of commercial fertilizers, pp. 19-31. 
No. 60. Insects of the year, 16 pp. ; 5 figs. 
No. 61. Hardy apples for cold climates, pp. 21-32; 6 figs. 
No. 62. Home-grown grapes in Vermont, pp. 37-44 ; 10 figs. 
Nos. 63, 64, 65. Analyses of commercial fertilizers, pp. 47-124. 
Report of the horticulturist, pp. 87-132 ; 12 pU. 
Eleventh annual report, 401 pp. ; 10 pll. ; 4 figs. 

WASHINGTON. 

Spokane.— /"v. A", Armstrong, Publisher: 
Mining, a monthly magazine. 

WISCONSIN. 

Madison.— Wisconsin Academy of Sciences, Arts, and Letters: 

Transactions, vol. XI, 1896-*97, 576 pp. ; 50 pll. The metliods of science as being in the do- 
main of logic, by J. J. Blaisdell, pp. 49-65. Floral structure of some Gramineap, by Herman 
F. Lueders, pp. 109-111; 1 pi. Some uses of the low potential alternating current in a 
chemical laboratory, by Milo S. Walker, pp. 114-118. The forms spontaneously asaumed by 
folk-songs, by John Comfort Fillmore, pp. 119-126. Second supplementary list of parasitic 
fungi of Wisconsin, by J. J. Davis, pp. 165-178. On the limnetic Crustacea of Greon Lake, 
by C. Dwight Mursh, pp. 178-224 ; 10 pll. Transcendental space, by Charles H. Chandler, 
pp. 239-248. Aluminium alcoholates, by Orin Edson Crooker, pp. 255-260. Codfljjth, by 
Jame.s Davie Butler, pp. 261-273. Plankton studies on Lake Mendot-a- II : The Crustacea 
of the plankton from July, 1894, to December, 1896, by E. A. Birge, pp. 274-448; 28 pU. The 
real singularities of harmonic curves of tliree frequencies, by Etting H. Comstock, pp. 452- 
464. Earth movements, by C. R. Van Hise, pp. 465-516. 

IViscifnsin Geological and Xatural History Survey : ' 

Bulletin No. 1. Economic series No. 1. On the forestry conditions of northern Wiscon- 
sin, by Filibort Roth, 78 pp. ; 1 map. 

Bulletin No. 2. Scientific series No. 1. On the instincts and habits of the solitary wasps, 
by George W. Feckham and Elizabeth G. Peckham, 245 pp. ; 2 col'd pll. ; 12 uncord. 
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CANADA. 
COiJTtl<:.-r.-.<. HaarJ, PublUher: 

Le NalurallBte CBnadiBD, rnl. XXtV, September-Decslnbet. ltB7. Le N'ord da la tbUob 
du lae St.-Joau, pir P.-H. Dutnau. pp. 129-133^ IS^-IM; IS2~im. Curiu9it«s reftetalM. par 
Henri TielemaDs. pp. lOS-Si, QuelquoB iaaecti a combattra. par J.-C. Chapaia. pp. U!-1W. 
L'Abbe ProrBaehHr. par V.-A. Huanl, pp. 1T6-I!2. 

V0I.SXV. l«anw;B«d'awntdu"Nalur«liBlB,"pBrl,'AbbeHu«rd,pp.l-),n-3l, Lenord 
dr la lallee du lac St-Jean. par P.-B. Dumals, pp. 1-H. ZZ-ZH, -iH-il. La tnbereulosa eu 
Caaada, par. V.-A. HoBi-d. pp. S-K, Qoelquua apercna Hur la BeolDglo dii SagaeDa;, par P.- 
B. Dumala, pth 103-100: 137-110; 172-I7S. L'Abbe FroranchBr, parV.'A. Huard. pp. 31-37; 
S^-H; ^-aS; IIVIIS; 183-139: lES-172. Les Lonilptoros au parlemoat du Canada, par V.-A. 
Buard. pp. 49-S-,i. Excursion on Egjpie, par F. Qasnault. pp, 11: 58-90: 7a-7S: S8-W; 101- 

101: 1IS-IZ3: 111-150. 

I-I^AI. N, S.— iVoiJo Seolla InHllnle uf !fnt«rnl Sa'ence: 

ProcsediDin and transaolioas. col. IX. part 3. pp. xeiT-t-3l9-Z»l 
xolv, Oo file relation of tbe phyBinal properties of aijaeoas 
inoizaCion, b; Prof. J. Q. Macanwor, pp. Z»-Za. Some aaals'sis ol Notb Scotia aonU and 
other mlneralB. b; E. Qllpln. pp. Z1S-2M. Not«a on Nova Srntiao imlogy, by Harrf Piers, 
pp. 2J5-JB7, Pbanological obBerTBtionB, Canada. 18»8. by A. H. ilacKay, PP. 288-371. Sup- 
plementary note on Venue, by A. Cotneron. pp. 271-278. The rainfall in Vm. by F. W. W. 
Doane, pp. 279-290. 

Qsi.—namlUon Aftofalton: 

Jonroal and prooeedio^, 1S9S-'B7. No. XIII. 142 pp. Lake MMlsd an.l tUe Kwina-nUhi- 
DHh oalleotion of Indian relics, by J. O. UcOregor. pp.lt-17. Koteson the recent addlljoui 
Ui Ontario palieontology. by Col. C, C. Qraat, pp. ai-37. Tbe mineral of onr local rockB. 
by C. C. Grant, pp. 3S-I3. The tonction of poetry, by P. F. MacPherBon. pp. 10-36, The 
djrnamiu of social peril, by J-T, Baroord, pp. BT-efl- The battle of Stoney Creek, pp, 79-92. 
Flora ot Hamilton dlitrict. by J. U. DickBoa and A. Aloiander, pp. 9S-I27. LItl of local 
fMslla not preiionnly reported, by C. C. Oraot, pp. 12S-I38. 

13B7-'98, No. XIV, liS pp. Natural history notea, b; Wm. Vateg, pp. 72-86. Oeoiogical 
uotot, br Col. C. C. Grant, pp. 89-100, The lost Atlantis, by CoL C. C- Grant, pp. 101-116. 
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FroceedinsB and tranaactiona, BocDDd BBrioi, vol. II. lilM. Secti 
oBiie, blatolre, arehaalogie,etc..p. ISH Section I L Englista hlHtor; 
etc.. p. 1S». The voyages of iba Cabota In 1197 and 1198, 
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intriboliona to Canadian const itutional hiat. 
pp. Hl-ni. Placenomendature of New Bmnswick, by William 
Bectloo III. MnUiDmaUcBl. physical and chemical acieflcee, 211 pi 
addnu. by H. T. Bovey, pp. 3-24. Hechaniam for describing coaio 

PP.3&-S6; llga.1-8. On some measurementa of the lemperatureof the river waUiroppoaile 
MoBtronl.made dnrlog the ninter with a differential platinum thermometer, by Howard T. 
Bamei, pp. 37-11. Tbe determination of the coefficient ot diecbarge for aharp-edgod ori- 
flcea. by J. T. Farmer, pp. 15-»l; 6diaKram». Oo tbe caloalation ot the conductivity of 
eleetrolyleB, by Prof. J. O. MaeOrwor, pp- 6E-S2. Tlie uniacatioa of civil, nautical and 
astronomical time, by O. E. Lumaden, pp. 83-90. The diatrlbntiou of aerolites lu apace, by 
Arthur Harvey, pp. 91-108. ObaervutiouB of eoit temperacnrea with electrical realslBuce 
thermoTnatars, by Hugh L. CallDndar and C. H. McLood. pp. 109-117: pll. i-iv. An in- 
vaatlgation to determine ths relatica efficiencies nl niultiple-eipanBion engioea. by A. L. 
Mellanby, pp. 127-119: p", (-im. Symbolic qm of Demoirre'a theorem, by Profeaeor Da- 
pnis, pp. 167-17C, Some eiperimenla on the S-raya, by John Cox and Hugh L. Cailendar, 
pp. 111-188: pll. IIV and XV. Section IV. OeoloiclDBl and biological acieuoes, Zll pp. The 
fnneUonal development ot tbe cerebral cortex in different group> of animals, bi W«,vW] 
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U. Lambs, pp, IH1-2II; plL i-iii. 

Vol. III. taST. Proceediatn. pp.i-cliiWi: lOpll. Section II. 49U pp. Canada dnriuic lb< 
Tlctoriao area : n blBtorical r^iiew. by J. O. lioariaot. pp. 3-3S: «l pll. Notes on the cos 
mo««Dy and bistory of tbe Squaaiiab Indians of Britiih C-olumbia. by Pntf. C. BUl-Toat 
pp. lO-M. Tlie cartography of tbe province of New Brunswick, by William F. OaaonB. pp. 
Hl»-45a; Spll. Section III. 77 pp.; « pll. On some measoninients ol ths temperali; 
tlie Lacbiae rapids made dDringthe winter ol l(m-'B7 witli a diSerenUal platlaDm 
momeler. by Howard T. Barnos. pp. 17-110. Character and progroaa of the ttdw in tb 
and river St LawrVQCs, by W. Bell Davson. pp. M-flS: S pll. Section tV, 203 pp.; t 
A retiew o( Canadian bolany from IM»-IS91, part II, by D. P. Penhaliow. pp. S-SS, On tl 
treoiu l^pUI-jpiinliii as iilnitrat^d by specimens from the coal formation of Nota SeoHll ,1 
and New Bniaswlck. by Sit J. WilUam Dawson, pp. G7-78: II pll. The Bay of Faiidv 
trough io American geolosical hUtory, by FrofcSFinr Bnlley. pp. ini-lld. !Jotes od i! 
Archiran of enstera Canada, by R. W. Ells, pp JI7-I2I. Upon raised peat hons in ti 
prolines of Kew BraDewick, by W. F. Uanong. pp. I3I-1SB. StDdles on CambriaD fanni 
b]P 0. F. Malliiew, p|>. ISJ-ZOli 4 pll. 
XiUural HMani BocUlu «f Mamrrul; 

Canadian record of scieoee, toI. VII, No. 1, pp. !!03-£U ; sereral il«ures. Note tm ei 
mODBDdDtlicraDcleat roesUs, by Sir WUUam Dawson, pp.Sa-iW: 1 Og. A few ooi 
Caoadianplantlore, by Carrie M.Derick, pp. 230-227. The annrthosite at tbe Rainy Li 
region, by Prof. .\. P. Coleman, pp. ?3-92S. The struclare o( Europe, by Prot, Edwad 
Sues?, pp. 33S-7I6. Oeoloirlcnl report end map of th(< district about Moaltval, by John S 
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locnl uumencUr.uro. by Rev. Henry Bcadding, pp. U-Ai. Tbe origin <,t the Sallsban Cribea 
of British Columbia and Washington, by John Campbell, pp. H9-90. Horn litter, by Tbomas 
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Proceedings, new series. tuI. I, No. 8, pp. 119-131. The anatamy of tbe orang-oataOK. by 
A. Primrose, pp. ll»-[21. The trapsportation queation. by J. S. Wlllison. pp. 122-133, The 
origin of nci-au tidal eecundary undulatious, by F. Napier Denison. pp. 131, !». 

Tran«ctionB,vol. V,pBrt2,May.lH98,pp.ie7-»S8; 10 pll. Tbe Danes of Amerka idsDtl- 
fled with th« Tnngna of Aela. by Rev. John Campbell, pp. 187-221. BpatUl thresbolda of 
ooloraand their dependency on contraat, by W. B. Lane pp. 22S-212. Joseph BranI In tbe 
American reitilntion, by Captain EraesC Cralkshank. pp. 213-2M. The gametopliyte of 
Sotrgrhitiin rinilnlan'.m. by Edward C. Jeffrey, pp. 26D-2t)4 ; 4 pll. The Picts. by Rev. Neil 
UacNiah, pp. 2M-304. The fnnction of indirect vision and the use of cniontd and smoked 
eye-glassos, by A. Kirsobmaoti, pp. W-aiO. Couotinc and time reekoning, by John Thar- 
barrt. pp- 311-;i21. Lata formations and great changes of level in Jamaica, by J. W. Spen- 
cer, pp. 225-3117 : 7 pll. Besemblnnces between the declivities of hlgb plateau nad those ot 
■nbmarine AotUleao valleys, by J. W. Spnncor. pp. MB-M». 

Supplement to vol. V. part 1. platsa to acoampiny Doctor Uaelean's paper on plotnre 
writing of the Blackfoot. 
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WnnriFiEO. U as. —JTiMtorical and Seientifie SoeUty of Manitoba : 

Annaal report for the year 1S96, 24 pp. Annaal report tot the year 1897, 22 pp. 

Transactions, No. 41. Sarface geology of the Red river, by G^eorge Bryce, 7 pp. 

No. 49. The Lake of the Woods, by George Bryce, 17 pp. ; 3 pU. 

No. 50. Farm life in the Selkirk colony, by Rev. R. G. MacBeth, 4 pp. 

No. 5t. The game birds of Manitoba, by G^eo. £. Atkinson, 21 pp. ; 6 figs. 

No. 52. Sketch of the life and discoveries of Robert Campbell, by G^eorge Bryce, 18 pp. ; 

8 figs. 

MEXICO. 

Mbxigo.— i4cadem<o Mexicana de Ciencian Exaetan^ Pisica$ y Naturalei: 
Anuario, ano II, 1896, 228 pp. ; 12 pU. 
Besena, 1898, 15 pp. ' 

Imtituto Oeologico de Mexico: 

Boletins, Nnms. 5 y 6. Bosquejo geologico de Mexico, 270 pp. ; 5 pU. 

Noms. 7, 8, y 9. Bl mineral de Pachuca, 1897, 184 pp. ; 14 pU. 

Num. 10. Bibliografia geologica y minera de la Eepublica Mexicana, 100 pp. 

L" Oh»ervatoire Meteor ologigxie Central de Mexico: 

Ensayo practico de repoblacion de bosqnes, por Mariano Barcena, 12 pp. 
Boletin de agrionltnra, mineria e indnstrias, 15x21 cm, ano VI, nnm. 4-12, 1895-*97, a to- 
tal of 1732 pp. ; many tables. 
Ano VII, nnms. 1-12, 1897-'98, total of 1863 pp. ; many tables. 

Boletin mensnal, 22x32 cm. Enero, 1897— Diciembre, 1897, 175 pp. Enero, 1898 — Marzot 
1898, 44 pp. 
Resumenes mensuales de las observaoiones meteorologicas, 28 pp. 

Sociedad Mexicana de Hittoria Natural: 

La Naturaleza, periodioo cientiflco, publicado bajo ladlreccion del Sr. Dr. Manuel M. 
Villada, tomo II, nnm. 12, pp. 509-528. 
Tomo III, nnms. 1 y 2, 128+24 pp. ; 8 pll. 

Sociedad Cientifica *' A ntonia A Izate " ; 

Memorias y Revista, tomo X, numeros 1-12, 488 pp. 
Tomo XI, 1897-^98, 450 pp. ; Revista, 58 pp. 

WEST INDIES. 

Havana, Cuba.— Dr. Antonio Gordon^ Univer»ite de la Havane: 

El tabaco en Cnba, por Dr. D. Antonio de Gordon y de Acosta, 85 pp. 

La viabilidad legal y la flsiologica, por D. Antonio de Gordon y de Aoosta, 42 pp. 

Discnrso conmemorativa de la fundacion de la real academia de ciencias medicas, 
fisicas y naturales, por Dr. D. Antonio de Gordon y de Acosta, 1897, 17x25 cm., 56 pp. 

La inspeccion medica oflcial en nuestras escnelas, por el Dr. D. Antonio de Gordon y 
de Acosta, 61 pp. 

La legislacion del seguro de vida ante la medicina forense, por el Dr. Antonio de Gordon 
y de Acosta, 42 pp. 

KiNOSTON, J KM. KICK.— Botanical Department of Jamaica : 

Bulletins, edited by William Fawcett, vol. IV. 1897. Nos. 1-12. 309 pp. ; voL V, 1808,238 pp. 

SOUTH AMBBICA. 

ARGENTINA. 

BoSNOS AiBES— Jfttjeo NacionaU Prof. Dr. CarloM Berg^ Director: 
Anales, 18x27 cm., tomo V ( ser. 2a, T. II ), 317 pp. 

Sociedad Cientifica Argentina: 

Anales, 17 x23 cm., tomo XLIII, 1897. 320 pp. ; tomo XLIV, 1897, 416 pp. 

Tomo XLV. 1898. 288 pp. Tesoro de catamarquenismos, por Samuel A Lafone Qaevedo 
(continuaeion), pp. 14-30; 79-99; 172-181; 268-278.— Indice general de los anales de la so- 
ciedad cientifica Argentina (tomos I a XL. inclusive), por el Dr. Juan Valentin, 168 pp. 

Tomo XLVI. 1898, 416 pp. ; 3 pll. Tesoro de catamarquenismos, por Samuel A Lafone 
Quevedo, pp. 33-48; 92-109; 15&-179; 344-362. 

La Plata.— Museo de la Plata: 

Revista, 18 x 28 cm., tomo VIII, 459 pp. ; 63 pll. ; 1 large colored map. 

Dr. Florentino Ameghino: 

Notaa sobre cnestiones de geologia y paleontologia Argeatinas, por Dr. Florentino 
Ameghinot 35 pp. 
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Sar I'eTolution des dents des mammiferes, por Florentino Ameghino, 139 pp. 

La Argentina al traves de las oltimas epocas geologlcas, i>or Florentino Ameghino, 85 pp. 

Premiere notice sur le Neomylodon liytat^ nn representant Tivant des anciens Edentes 
Gravigrades fossiles de I'Argentine, por Florentino Ameghino, 8 pp. 

Sor les ongules fossiles de I'Argentine ( examen critique de Toovrage de M. R. Lydekker : 
'*A study of the extinct ungulates of Argentina" ), por Florentino Ameghino, 111 pp. 

BRAZIL. 

Rio de Janbibo.— Socledad do Oeographia do Rio de Janeiro: 
Revista, tomo XII, 1896 e 1897, 81 pp. 

Dr. Domingot Freire: 

Memoire sur la bacteriologie, pathogenie, traitement et prophylaxie de la fievre janne, 
par le Dr. Domingos Freire, 182 pp. ; 2 pli. 

Para.— ilfM«eu Paraen«e de HUloria Natural e Ethnographia: 
Boletim, toL II, nos. 1-3. 1897, 396 pp. ; It pU. 

8. Vavlo,— Muse u PaulUta^ pubticada por Dr. H. von Ihering: 

Revista, vol. Ill, 568 pp. ; 7 pU. As aves do estado de S. Paulo, por H. von Ihering, pp, 
113-476. 

CHILE. 

8ANTiAOO.~J?i Inntitulo de Hijiene de Santiago, Dr. F. Puga Borne, Director: 
Boletin, ano 1, nums. 1-6, 91 pp. 

Revista Chilena de hijiene, 17x26 cm., tomo III, 1896-'97, numeros 9-13, pp. 1-501. 
Revista, tomo IT, cuademo 1, 1898, 15.S pp. ; 5 pll. 

Sesiones del Consejo de Hijiene Publioa, 18x27 cm. Ano de 1896, 281 pp. Ano de 1897, 811 
PP< 
Societe Seienliflque du Chili: 

Actes, 20x26 cm., tome VI, 1896, cxxviij +43-119 pp. 
Tome VII, 1897, xiviii+352 pp. ; 8 pU. 

GUIANA, BRITISH. 

Gbobgetown, Demsbaba.— TTtZHam Chalmert, Crown Surveyor: 
Geological Survey of British Guiana. 

URUGUAY. 

Montevideo.— ilfu««o Xadonal de Montevideo: 

Anales, 20x30 cm. Las gramineas Uruguay as (continuacion), por Prof. J. Arechavaleta, 
pp. 453-581 ; 12 pll. 
Tomo II, fasc. VIII. Flora uruguaya, por Prof. J. Arechavaleta, pp. 23-85. 
Tomo III, fasc. IX. Las gramineas uruguayas, por J. Arechavaleta, pp. 87-121. Flora 
uruguaya, por J. Arechavaleta, pp. 49-96. Fasc. X. Flora uruguaya, por J. Arechavaleta, 
pp. 97-160. 

VENEZUELA. 

Caracas.— J?{ Minittero de Instruccion Publica: 

Revista, ano IV, Nos. 46-54, Enero— Setiembre, 1897, 576 pp. 

AUSTRALIA. 
NEW SOUTH WALES. 

&^l}TXKt»— Department of Minet and Agriculture: 

Annual report for the year 1897, 215 pp. ; 17 pll. ; numerous figures. 

Memoirs of the geological survey of the New South Wales, 24 x 30 cm. Palaeontology. 
No. 4. The fossil fishes of the Hawkesbury series at Gosford, by Arthur Smith Woodward, 
55 pp. ; 10 pll. 

Memoirs— paleontology. No. 6. Descriptions of the palieozoic fossils of New South 
Wales, by the late L. G. de Koninck, 298 pp. ; 2t pll. 

Mineral resources. No. 1. Notes on chromic iron ore, by J. E. Came, 16 pp. 

No< 2. Notes on the occurrence of tungsten ores in New South Wales, by J. E. Came, 8 pp. 

No. 4. Notes on the occurrence of bismuth ores in New South Wales, by J. A. Watt, 11 pp. 

Records of the geological survey of New South Wales, 18x24 cm. Contains numerous 
geological, paloeontologioal and mineralogical articles. Vol. V, 1896-'98, 204 pp., 19 pll. 

Vol. VI, part I, 75 pp. ; 10 pll. Notes on the geology and mineral deposits of gortior 
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western Australia, by E. F. Pittmaa, pp. 1-17. Notes on the country rock of the Kalgoorlie 
flrold-fleld, western Australia, by Qeorge W. Card, pp. 17-42 ; pli. i-iir. Additions to the 
Permo-carboniferons flora of New South Wales, No. 2, by W. S. Dnn, pp. 46-51 ; pi. vi. 
On stolzite and a new mineral, respite, from Broken Hill, by Dr. C. Hlawataeh, pp. 51-61; 
p. VII. On the structure and method of presentation of ReceptarulUea au%tralis Salter, 
by R. Etheridge, jr., and W. S. Dun, pp. 62-75 ; pU. viii-x. 

QUEENSLAND. 

Bribbakr.— Royal Society of Queensland: 

Proceedings, vol. XII. Ill pp. ; 8 pU. Contains: The geologrical structureof extra-Au8tra> 
lian artesian basins, by A. Gibb Maitland. New native medicinal plants of Queensland, 
by Joseph Lauterer. Micro-organisms from the Brisbane air, by A. Jefferis Turner, etc 

Vol. XIII, 102+xxxiii pp. ; 2 pU. Ethnography of leprosy in the far east, by S. B. J. 
Skertchly, pp. 1-22. Social and individual nomenclature among certain north Queensland 
aboriginals, by Walter E. Roth, pp. 39-50; 1 pi. Descriptions of Queensland lepidoptera, 
by Thomas P. Lucas, pp. 59-86. List of butterflies of the Brisbane district, by Rowland 
lUidge, pp. 8»-102. 

VICTORJA. 

Helbovrse.— Department of Minen^ Hon. Henry Fonter, Ministei ; 

Annual report of the secretary for mines, 1896, 21x33 cm., 71 pp. ; numerous illustrations, 
maps, etc. 
Annual report of the secretary' for 1897, 69 pp. ; 27 pU. 

EUROPE. 
AUSTRO-HUNQARY. 

Brunn, UORAYIA,— Xatur/orHe fie ml t Verein in Rrunn: 

Verhandlungen, Band XXXIV, 1895, 368 pp. Band XXXV, 1896, 267 pp. 

Band XIV. Bericht der meteorologischen Commission des NaturforHchenden Vereins 

in Brunn, Ergebnisse der meteorologischen Beobachtungen im Jahre 1884, mit 175 seiten ; ' 

6 karten. 
XV. Bericht der meteorologisch ^n Commission des Naturforschenden Vereins in Brunn, 

Jahre 1895, 167 seiten ; 5 karten. 

BoDAPBHT, HvsQARi.— Magyar honi Fuhiiavi Tarxvlat {Hungarian Oeological Society): 

Foldtani Kozlony, 18x27 cm., Band XXXVII, 1897, 512 pp.; 4 pU. Band XXXVIII, 1898, 
384 pp. 

Gratz, Stiria,— Franz 11, Ancher, Editor: 

Montan Zeitung, 26x35 cm., IV Jahrgang, Nos. 10-24 ; pp. 181-484. V Jahrgang, Nos. 1-22, 
pp. 1-49U. 

Prao, BoH^yLiK,— KonlgU lioehminche (ie»elUchift der Witsenschaften—Mathematiaeh-natur' 
wimenitchaftliche ClauMe : 

Jahresbericht far das Jahr 1896, 56 pp. 

Jahrcsbericht fur das Jahr 1897, 6S pp. 

Sitzungsberichte fur 1896, 1. 468 pp. ; 18 litho. pU. ; numerous figures. II, 511 pp. ; 11 pll. ; 
numerous figures. 

Sitzungsberichte fur 1897, 1, 661 pp. ; 24 pll. II, 579 pp. ; 18 pll. 

WiBN {V IRNH A), XxJHTRi A.— KaiHerliche A kademie der Wi»'*enMchatten: 

Anzieger, 16x24 cm., 1897, Nos. I-XXVII, 267 pp. ; 1898, Nos. I-VIII, 60 pp. 

BELGIUM. 

Bruxelles.— Soci>/^ Beige de Geologic, de Paleontofogie, et de Hydroloqie: 

Bulletins, 16x24 cm. Tome IX, annee 1895, xliv+214+466+47 pp. ; 15 pll. Tome X, anuee 
1896, pp. 160+32 ; 2 pll. Tomee XI, annee 1897, 144 pp ; 2 pll. 

8a Societe Linneenne de Rruzelle* : 

Bulletin, 18x28 cm., 23me annee, Nos. 3-9 ; 4S pp. 24me annee, No. 1, 8 pp. 

Societe Royale de Rotaniqne de Belgiqae: 

Bulletin, tome trente-cinqnieme, 1897. 325-r59 pp. Tome trente-sixieme, 1898, 217+ 
278 pp. 

LlEOE.— /yrt Societe Oeologique de Relgique: 

Annales, tome XXII. 1894-'97. pp. 28+cxU; I pi. Tome XXIII, 1885-'97, bnUetin et Uste 
des membres, pp. 26+cc ; 2 pll. 
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FRANCE. 
Beavxaib,— CharleM Janets Auteur: 

Etudes 8ur lea Foarmis, les Gaepes et les Abeilles, par Charles Janet. Note 14, 99 pp. 
Note 15, pp. 902-323; 1 pi. Note 16, 36 pp. ; 10 fl«s. 

Les habitations a bon marche dans les Tilles de moyenne importance, par Charles Janet, 
18 pp. ; 1 pi. 

Notice sur les travanx scientiflqaes, par M. Charles Janet, 94 pp. ; 105 figs. 

Sur r emploi de desinences caracteristiqnes dans les denominations des gronpesestablis 
pour les classifications ^oologiqaes, par Charles Janet, pp. 5-ri. 

Sur les limites morphologiques des anneauz du tegument et sur la situation des mem- 

branes articulaires chez les Hymenopteres arrives a I'etat d'imago, par Ch. Janet, 4 pp. ; 3 

figs. 

Sur une cavite du tegument servant, chez les Myrmicinee, a etaler, an contact d I'air, an 
produit de secretion, par Ch. Janet, 4 pp. 

BoRDBAUX.— 5oc/tfie Linneenne cU* Bordeaux: 
Proces-verbaux, Vol. LI 1, 124 pp. 

CKE,^.— I/Acadcmie Nationale d'S Sc'enceSt Arte$ et Belle-Lettret de Caen: 
Memoires, 1837, 21+359 pp. Part I. 

/xi Societe Linneeiine de Normandie : 

Bulletin, annee 1896, xcvi+181 pp. 1897, xcvi+261 pp. 

Cherboubo. —i9oc<e/e Nationale des Sciences yatureltes et Mathematiques du Cherbourt/ : 
Memoires, tome XKX, 16x25 cm., 1896-*97, 384 pp. 

La Roc hkl lb.— LM cade 7)1 j« de la Roc/ielle— Societe des Sciences Naturelles de Charente'In- 
ferieure : 
Annales de 1897. Flore de France, tome IV, por G. Rouy et J. Foucaud, 295 pp. 

Marseille.— ^ocf'e^r de Horticulture et de Botanique de Marseille: 

Revue Uorticole— Journal des travaux, vol. 43me, 1897, 212 pp. VoL 44me, Jan.— June, 
1898, 106 pp. 

Metz, Lorraine.- //vleaf/f»m»e de Metz: 

Memoires. XXV annee, 1897, xxxvii+246 pp. 

Paris.- .lfu»<? Mm d' Histoire Naturelle: 

Balletin, 1897, nos. 1-3. 401 pp. 1898, nos. 1-5, 214 pp. 

Minintere de V A griculture : 

Bulletin, 18x28 cm., quinzieme annee. No. 2, pp. 189-319. 

Societ*' de Geographic: 

Bulletin, tome XVII, 3' trimestre. 1896, pp. 269-407 ; 1 pi. 

TovLOVais.— [/ Academie den Sciences et Belles- Lettres de Toulouse: 

Memoires, tome VIII, 1896, 654 pp. ; 2 pil. Tome IX, 1897, 5J2 pp. ; 3 pU. 

GERMANY. 

Berlin, PRXJ^B.—Botanif^cher Verein der Provim Brandenburg : 
Verhandlungen, XXXVIII Jahrgang, 1896, lxxx+220 pp. 
XXXIX Jahrgang, 1897, cxxi+li8 pp. 

EntomologiHcher Verein in Berlin: 

Berliner Entomologische Zeitschrift, XLI Band. 1896, Hefts 2-4, 29+79+414 pp. ; pU. 
iv-ix. 

XLII Band, 1897, 27+t44 pp. ; 2 pU.. one colored. 

XLIII Band, 1898, Hefts 1 and 2, 228 pp. 

Deuische geologische Oesellscho/t : 

Zeitschrift, XLVIII Band, 1896, 4 Heft., pp. 743-1017 ; 10 pU. ; 4 maps. XLIX Band, 1897, 
949 pp. ; 24 pU. L Band, 1898, 448 pp. ; 15 pll. 

Bonn, VRVAS.—Xalurhistoriscfier Verein der preussischen Rheinlande: 

Verhandlungen, Jahrgang 53, zwoite halfte, 1896, seiten 149-372; 2 taf. 
Jahrgang 54, erste halfte, 1897, 846 pp. ; 3 taf. 

Niederrheinischer Cf€sellsc?ia/t fur Natur- und Heil-kunde tu Bonn: 

Sitzungsberichte, 1896, 2 halfte, seite 106-182; 1897, 230 seite, 1 taf. litho., 58x56 cm. 

Bremen, Qt.R.—NntHrwisseniichaXllicher Verein: 

Abhandlungen, Band XIV, ]897-'98, Hefts 2 und 3, pp. 177-520; 5 pll. ; 8 figs. Beifcraffo sur 
nordwedtdeutscben Vulks- und Landes-kundo, zweite Heft« lH91>^^.<&V-V5&\%vV^« 
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Chemnitz, Sax.— y'aturwiasen^ehn/tlicher Oeaellacha/t zu Chemnitz: 

DrelzehDter Bericht, amfassend die Ziet Tom Jali 1892 bis December 1895, c+143 pp.: 
9 tafeln. 

Dkesden, Sax.— yaturwissenarha/tlicher Getellseha/l **Tsis in DreMden** : 

Sitzangsberichte and AbhandiuDgen, 1S96, Jali bis December, pp. 24+82 ; 1 taf. 1887, 43+ 
103 pp. ; 3 taf. Jabr^ang, 1698, Januar bis Juni, 60 pp. ; 1 pi. 

FUAKKFJjRT-A-OD'RR.—Xaturu'i-Menncha/tlieher Verein des Reg.-Rez, Frankfurt: 
Helios, 1897, 112 pp. ; 1^98. 88 pp. 
Societatam Littene, 1897, 19i pp. ; 1898, Nos. 1-4, 80 pp. 

GiBSSKN, BLESSK.—yatur/orHcher GetelUcha/t: 
Bericht 32, 1897, 240 pp. 

GORLITZ, pRvaa.—Xatur/orMcfwnde GeselUcha/t: 
AbhandlongeD, XXII Band, 1893, 469 pp. 

Hallb-a-Saale.— A'a^eWic/itf Leopoldiniach-CarolinUche DeuUche Akademie der Xalurfor- 
acher; 

Leopoldina, 24x32 cm., 32, 1896, 192 pp. ; 33, 1897, 192 pp, ; 3i, 1898, 176 pp. 

Nova Acta. 24 x32 cm.. Band 65, 1896, 400 pp. ; 18 tafeln. Band 66, 1896, 332 pp. ; 24 tafeln. 
Band 67, 1896. 395 pp. : 7 tafeln. 

Hamburg, QRR,—yaturwis»enarhafilicher Verein in Ilambart/: 
Abhandlungen, Band XV, 1897, 143 pp. ; 4 pU. 
Verbandlani^n, 1896, 57 pp. ; 1897, 57 pp. 

Hannover, Pbcss.— iVa/«r/it.i/or<jicA« GeaeUscha/t zu Hannover: 

Festschrift zur Feier des 100 jabriffen, 1797-1897, 183 pp. Jahresbericht 44-47, 244 pp. ; 
9pU. 

Flora der Provinz Hannover, von W. Brandes, 512 pp. 

Katalpg der systematischen Voffelsammlung des Provinzial-Maseams in HanaoTer, 
106 pp. 

Katalog der Vogelsammlang aus der Provicz Hannover, 24 pp. 

Verzeichnis der Provinzial-Maseum za Hannover, 30 pp. 

Kiel, FRVSS.—Xaturwiaiienxcha/Uicher Verein fur Schleawin-Holatein: 
Schriften, Band XI, 1897, 216 pp. 

Leipzig, Sax.— Konifflich-Sachaiatrhe Geaellachafl der Wiaaenachaften — Mathematiach-PhyB' 
iache Claa»e: 

Berichte a. die Verhandhangen, Band XL VIII, 1896, parts 4-6, 361-719 pp. Band XLIX. 
1897, 747+xxiv pp. ; 3 tafeln. Band LX, 1898, Hefts 1-5, 294 pp. 
Sachrogister fur 1897, 184 pp. 
NaturwiaaenachafUicher Verein far Sachaen und Thurtngen: 

Zeitschrift far Natarwissenschaften, LXIX Band, 1896, pp. 145-477 ; 1 taf. LXX Band, 1897, 
464 pp. ; 2 taf. LXXI Band, 1898, 1-3 Heft, 256 seite : 8 tig. 

Magdeburg, PRx:sa.—yaturwi$aenxchaftltehe Verein: 

Jahresbericht und Abhandlungen, 1896-'98, 209 pp. ; 20 pU. 

MUNSTER, FRUSB.— WfMt/aiiacker Provinzial-verein far Wiasenachaft und Kunat: 

Jahresbericht, XXIV, 1896-'97, Ixviii + 219 pp. ; 2 pll. ; XXV. 1897 and '98. Ixii + 211 pp. 

NUREMBURG, BAX.—Xaturhiatoriache Geaellachafl: 

Abhandlungen. Baud X, 1896; 217 soiton, 3 tafeln and 3 bildem. Jahresbericht far 1696, 
58 pp. 
Abhandlungen, XI Band. 130 pp. ; 14 pll. Jahresbericht fur 1897, 83 pp. 

OSNABRUCK, VRHS^.—yaturivitaenachafllichfr Verein zu Oanabruck: 

Elfter Jahresbericht, fur das Jahre 1895 and 1896, xli + 192 pp. Beitrag zar Flora Osna- 
brucks, von (i. MoUmann, 67-192. 

Zwolfter Jahresbericht, fur das Jahro 1897, xxxii + 117 pp. Diluvialstudien, von Dr. J. 
Martin, 117 pp. ; 1 pi. 

Regensburg, BA\.—Koni{fl. botaniachen Geaellachafl in Reyenaburg: 
Katalog der Bibliothek, 1896, 40 pp. 

yaturuianenachaftliche Verein za liegrnaburg: 
Berichte, VI Heft, fur die Jahre 1896-'97, 83 pp. 

Wiesbaden, Pauss.— .V«5.«taaMc/i^/» Verein far Xalurkunde: 

Jabrhucher, Jahrgang 50, 1897, Ixxxiv + 250 pp. ; 1 taf. Jahrgang 51, 1898, Ixii +294 pp. 



ACCESSIONS TO THE LIBRARY. 313 

GREAT BRITAIN. 

Belfast, lRSL.—BeI/a»t Natural HUtorj/ and Philosophical Society : 
Report and proceedings for the session of 189d-'97, 77 pp. ; 1 map. 

BiBMiNOHAM, Emo.— rA(^ Mason Science College: 
Calendar, 1887-'98, 529 pp. 

Dublin, Ibel.— iSoi/a^ Dublin Society: 

Scientific proceedings, vol. Till, part 5, pp. 375-508: 5 pU. The distribution of drift in 
Ireland in its relation to agricnltare, by J. R. Kilroe, pp. 421-431 ; 1 pi. The geographical 
distribution of dragon flies, by George H. Carpenter, pp. 439-463; 2 pU. 

Scientific transactions, 22x28 cm., 1896-'97, vol. VI, Nos. 1-13, 328 pp. 

Edinburgh, ^ot.— Royal Botanical Society: 
Proceedings. 

Royal Society of Edinburgh: 

Proceedings, vol. XXI, sessions 1895-'96— 1896-'97, 549+xl pp. ; 14 pU. 

Glasgow, Scot,— The Philosophical Society of Glasgow: 
Proceedings, vol. XXVII, 1895-'96, 213 pp. ; 6 pll. 

Vol. XXVIII, 189&-'97, 359 pp. The pollution of Scottish rivers, by John Glaister, pp. 50- 
95. Sound and speech waves, by John M. Kendrick, pp. 201-2^. 
Vol. XXIX, 1897-'9y, 374 pp. 

Liverpool, 'EjUQ.—TArerpool Geological Association: 

Journal, vol. XVI, 1895-'96, 44 pp. Notes on the glacial deposits near Wavertree, by Wil- 
liam Owen, pp. 6-14. 

Liverpool Oeologieal Society : 

Proceedings, vol. VIII, part 1, 1896-'97, 152 pp. ; 10 pll. 

London, IRsQ.—Royal Botanical Society of London: 
Quarterly Record, 1896-*97, pp. 106-184. 

Geological Society of London: 

Abstracts of proceedings, session 1896-*97, Nos. 663-679, 125 pp. ; 1897-*98, 122 pp. 
Geological literature added to the geological society's library during the year ending 
December 31, 1896, 2U7 pp. 

Manchester, 'Rsq,— Manchester Literary and Philosophical Soc ety: 

Memoirs and proceedings, vols. 41 and 42. 

Vol. 42, part IV, 130 pp. ; 2 pll. Hymenoptera orientalia, by Peter Cameron, 84 pp. ; 1 pi. 
On the physical basis of physical events, by Prof. Michael Foster, 46 pp. ; 1 pi. 

Part V, memoirs, 26 pp. ; 1 pi. Contribution to our knowledge of the marine faona of 
the Falkland islands, by Edith M. Pratt, 26 pp. ; 1 pi. Proceedings, 52 pp. 

Penzance, 'Rhq.— Royal Geological Society of Cornwall: 

Transactions, vol. XII, parts II and III, 184 pp. ; 6 pll. 

ITALY. 

Bologna.—/?. Accademia delta Scienze dell Institute di Bologna: 

Memorie delle Scienze Naturali, 23x30 cm., serie V, tomo V, 1895-'96, 381 pp. ; 14 pll. Tomo 
VI. 1896-'97, 318 pp. ; 13 pll. 

Rendiconto, delle R. Accademia delle Scienze del 'Instituto di Bologna, nuova serie; 
vol. I (1896-'97), Fasc. 1-4, 303 pp. 

Catania.— ^coad^m/a Gioenia di Scienze Naturali in Catania: 

Bnllettino delle Sedute, Fasc. 82-38, 1895, 154 pp. ; 1 pi. Fasc. 46, 1897, 39 pp. Fasc. 53- 
55, 64 pp. 

MiLAV.—Societa Italiana di Scienze Naturali: 

Atti, vol. XXXVI, 1897, Fasc. 3, 4, 187-3S1.+92 pp. ; 3 pll. Vol. XXXVII, 1888, Fasc. 1-3, 296 
pp.; 2 pll. Memorie, 22 x 28cm., tomo VI, 1897, La Pietra da Cantoni di Rosignano e di 
Vignale, Dott. G. de Alessandri, 100 pp. ; 2 litho. pll. ; 1 geological map, 42x86 cm. 

Padua.— i2. Accademia di Scienze^ Ijcttre ed Arti in Padova: 
Atti e Memorie, vol. XII, 1896, 380 pp. ; XIII, 1897, 852 pp. 

Palermo.—/?. Orto Botanico di Palermo: 

Bollettino, vol. I, Fasc. 2-4, pp. 41-196. Appendices, pp. {^-30; 2 pll. 

Vol. II, 191 pp. ; 13 pll. Contribnzioni alia Biologia vegetale, edite da AntAuloLA ^^ni. 
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Visa.— Sociela Toscana di Sctenze Xafurali: 

Vol. X, 189»-'96, pp. 122-292. Vol. XI, 10 pp. ; XII. pp. 12-55. 

HOMk.—Arcademia Ponllficia de yuovi Lincei: 
Atti. anno L, 1897, 150 pp. : LI, 1898, 122 pp. 

/?. Comitato Geologico d 'Italia: 

Bollettino, anno 1896, Nos. 3 and 4, pp. 231-175 ; 2 pll. ; several fl^aras. 

JBlKS A,— Sigiamondo Jirogi^ Diretlore: 
Avicala, 18x26 cm., 60 pp. 

Bollettino del Nataralista, anno XVII, 1897, 144 pp. Anno XVIII, 40 pp. 
Revista Italiana di Scienze, anno XVII, 152 pp. Anno XVIII, 44 pp. 

Turin.— i?. Accademia delle Scienze di Torino: 

Atti. vol. XXXII, i896-'97, 1106 pp. ; 7 pll. Vol. XXXIII. 1897-'96, 1066 pp. ; 10 plL 
Ossenrazioni meteoroloffiche, anno 1896-*97. 54 pp. Anno 1897-*98, 53 pp. 

iNETHERLANDS. 

HRijDER.—JXederlandsche Dierkundige Vereeniging : 

Tijdschrift, 16x24 cm., 2de serie, Deel V, AfleveriDg 1-4, aOO+cxvii pp. ; 4 pll. 
Deel VI, Aflevering 1. 118+xviii pp. ; 3 pll. Unteranchnngen aeber das OTariom der Sela- 
chier. von A. H. Schmidt, pp. 1-106; 3 pll. 
Catalogns der Bibliotheek, 8ame siee, 174 pp. 

NORWAY. 

Cbbistiania.— T''fc/e/i«A;ra6s Selskabet i Chrintiania (Academy of Science of Christiania) : 

Forliandlinger for 1896. No. 1. Qeological notes from the region to the north of the 
Faemand lake, by Hans Reush. 42 pp. No. 2. (Geological notes from Telemark, Inoer- 
Hardanger, Numedal and Haliingdai, by Hans Reush, 102 pp. Nos. 3 to 8, 204 pp. 
Forhandlinger for 1897. No. 1, 18 pp. No. 2, 42 pp. 

K, Xoruke Frederik* Universitei ( Royal Norwegian University) : 

Jahrbach des Norwegischen Meteorologischen Institute, 25x32 cm., for 1883, 109 pp. 
1891, 109 pp. 1895, 109 pp. 1896, 120 pp. 1897, 120 pp. Heraas gegeben, von Dr. H. Mohn. 

Beskrivelse af on Raekke Norske Bergartor, af Dr. Th. Kjerulf, 91 pp. 

Fauna Norvegiae, vol. I. Descriptions of the Norwegian species at present known belong- 
ing to the suborders Phyllocarida and Phyllopoda, by O. O. Sars, 140 pp. ; 20 pU. (colored 
and uncolored). 

Norronaskaller. Crania antique in parte orientali Norvegis meridionalis inventa, af 
Justus Berth, 197 pp. ; 10 plL 

Meteorologische lagttagelser i Norge, af H. Mohn, 21 pp. ; 1 pi. 

Stavanoer.— ^tofOMgrer Museum: 

Aarsberetning for 1896, 58 pp. ; 1 pi. Aarsberetning for 1897, 67 pp. ; 2 pll. 

^r^iOSDHJE^—KongeUge norske Videnskabers Selskab (Royal Norwegian Academy of Sciences): 
Sknfter, 15x24 cm., 1896. 8 papers in English, Norwegian, Swedish, and German, xxxii+ 

417 pp. ; 2 pll. The reproductive organs in Tumerella septentrionalis^ etc, by M. Foslie, 

8pp. (English). 
Skrifter, 1897, 6 papers in English. Swedish, and Norwegian, 886 pp. ; 2 pll. On aome 

Lithothamnia. by M. Foslie, 20 pp. (English). 

RUSSIA. 

Helsingfors. ¥isi.,—Finska Vetenskaps Societeten (Scientific Society of Finland ) : 

Acta Societatis Scientiarum Fennicee, 23x29 cm., tomus XXI, 1896, 641 pp. ; 9 pll. Tomos 
XXII. 1897. 1017 pp. ; 6 pll. Tomus XXXIII, 1897, 910 pp. ; 36 pll. ; 70 Ublea. 
Ofversigt af F. V. S. Forhandlinger, 14x22 cm., vol. XXXVIII, 1885-'96, xx+281 pp. : 1 pL 
Ofversigt af F. V. S. Forhandlingar. vol. XXXIX, 1896-*97, xxi+329 pp. ; 7 pll. 

Socletas pro Fauna et Flwa Fennica : 

Acta, vol. XIII, 1897, 482 pp. Vol. XIV, 1897-*98, 392 pp. ; 4 pll. 
Meddelanden, vol. XXII, 1896, 117 pp. Vol. XXIIl, 1898. 198 pp. 

Socfete des Science* de Finland— Institut Meteorologique Central (Central Meteorological 
Institute of the Finnish Scientific Society) : 

MetiH)rological observations made at Helsingfors, 25x35 cm., all tables. Resume des an 
Dees im-90, 28 pp. Observations made in the ^eat 18W, 122 pp. 
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KUAH. Scsa.—Fltlko-Matlirmntielutkago Obiheilm prr /m pernio ri*omc tfajantkomi- (fnf- 
veriUelt I Pliy^ico-Uatbemalioal Societi of tba Imperial Uniiereity of Kazan) : 

Ballelin, iex» cm., second leiiea, tomfl V. No. 4, IBK. pp, 14^184. 4A-«I, 1-lS. Tome TI, 
ISM. a«0 pp, : 1 pll. TDmaVII.IHBT.STOpp.; 2iitl. Tome VIII, 1898, Noa. l-;i. HHO pp. 
St. pETBUiBDBa, Raa.— OtotoBifal Commiller n/Ruiiia: 

BulletiDB, ISi^l cm., vol. XV, Nob. S-B, inai. pp. W-liU, eT-IOti. Sapploment. 22* pp. 
ToL XVI, 1891,180-290 pp.; 4 luape. Suppleiuunt, »oL XVII. 188B. Nob. I-S.TOtMO pp; 1 

Uemoira ot the Oeolosical Caoimiltee, 'axSicm., tol. XIV, No. 2. IgK. HidrD-geoIosical 
tnnet in the iroierDinoDt ol Cbergoo. by Dr. N. Sokolovii. 29t pp.: 1 map. No. 4. 189S. 
Qeo!a«icBl sketcb of the glacial dialricU or Teberdn and Chalta, to the CauoSBUB. b)r 
Prof.J. W. Maaketoya, S7 pp.:2 mapt. No. 5, 189S. Qouersl gooloBlcal chart ot Baiaia, 
£1 pPi : 1 map. 

Vol. SV. No. 2. 189«. Qeneral geological obarC or Rusaia, (laaclranglc 72, VladiDilr, 
Nlihni-noTgorod, by N. Sibirtseia, 2SI pp. ; 1 map. e4>eO cm. 

Vol. XVI, No. 1. liiSH. Oaneral geolOKUal chart ol Husaia, quBdraiigle 127, Permo-car- 
booireroua foaaits. by A. Stakeoberg, Xi pp.; !• pll. or 230 fi^. 
trnperatortkny Akademla Naiikr ( Imperial AcBdemy ot Sciencn'il ; 

BuUetln.21»3acm. PltthMrioB.yol. V,189».7fl-i-a» pp. Vol. VI. lS97.*l-iS4app. Vol.VU, 
No*. 1 and 2, 1»ie7, 111+214 pp. ; 2 pll. 

Memoir-. Phyaico-matheioBtic clasx. 25i34 cm., vol. XLtl. No. ID. lt»J. Solentiflc expedl- 
tioo to (be nev Siberian islacdB. hj Baroa Edonanl V. Toll, sa pp.; 7 pU. No. Haadlaat, 
18BT. -'Chiidaidal,-' a Jewiah tale ol Bncharest, in tbo original flebrew, by Carl SalomaiiD. 
Mpp. Kiglitb series, vol. V,I!«I7. 720 pp.; 9 pll. ; 2 maps. Vol. VI. Nm. I-IO, 189!!. &B2 pp.; 

aipii, 

Uemuln. HiBtnHeo-pbllologio class, 20xSI cm. Eighth aeriea. toI. I, Nob. S-e.UV7, 315 pp. : 
17 9bee[ eograrings. 
Zmpfiatar'kaao iHnerulogtrhe-kUBO Obihetica (Imperial MioBralotficaJ SDeieC.v) : 

Memoirs. lSi25cm., vol. XXXII. IMS. MO pp., t map. and U boauti[Dl litbograpb platea, 
coDtalning about SSO flgurea o( paleoiolc tosalls, by Dr. Qsori; Gorieh. The book is 
IiriDted la Qanoaa. 

Tol. XSXIII. l»9t, part II, 20Q pp. ; 4 litho. pll. ot paleraoic toiHiU. Vol. XXXIV. ItiM-'W. 
3npp.:Slllho.pll,: Imap. Vol. XXXV, ISBT, part I,l18pp,: S litho. pll. 
Im/irHal HtlnrrnlnnU-al Soc.Mu: 

Materials tor Raaaian geology, tome Will, 2S4 pp.. B pU., and 1 guologieal chart. Beg- 
iater. 1898, 90 pp. 

SPAIN. 

Reul Academia dc Cle«cia$ u Arirt.- 

BoleHn. 23i28 cm., Nc«. IS-EO. U»7-'Sa, pp. 2SI-iUS. 

Uemoriaa, 28x28 cm. Tomo II. 1S97-'M, pp. 13ff-22S. 

Pliocene depoalls of the plain ot Barcelona, by Dr. Jaime Almera, pp. 81-104: Hgs. It-lS. 

Fauna Salobre Tortonansa de ViUaneura y Oeltrn. por el Dr. D. Jaime Atmors y D. 
.rtnro Bofill y Pocb, III pp. : 2 pll. 

DectiaaciOD Magnetics ou la Pealueuln Iberica, iior Don Bafael I'atdo de FiKneroa, 
p, 1-S. 

Nomina del peraonnl Academico. 1898, 9x111 cm.. 104 pp. 



MAOW.—Jltal Aradt-nia de Clmriat. Finical v XatuTatei dr .Vndrid: 




Memoriaa, ZOxaOcm. Toroo Xv'll. 1897.809 pp. ; 24 pU.: 2 maps. K 


po'iclou y dlwu 




pp. 73-808 ;S4p 


Dlacarsos del Eicmo. Sr, D. Praxede* Mateo Sagaata, K pp. 




SWEDEN. 






etyofStockl.ol 


KntomoloRiik Tidskrift. arg. XVIIl. 1897. 281 pp. ; 2 colored. 3 unc 


olorod platea. 


KtX. 1898. hefu 1-4 : 'JOS pp, : :i pll, 




KonoUua Sti.n.k-, \'Hcntka^$ Akadnnlf^t ( Royal Swedish Academy ol 






»y, merhanicf. t 




fl.e pa|«r8 In 3 


iah and German. 149 pp.; 1 pi. 




Vol. SSII. 1897, eight papers in Swalish, German, and Fmncb, £4(1 p 


P.: 2 pll. 


Vol. XXIII. 189.-^. 4lx papen la German, Preocb, and Swedish, tXl pp 


; 9 pll. 




nd hindrrd sh 
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Yellow covers. Vol. XSI. 1896, eight papers in English. Qerman, and Swedish, 191 pp. i 
16 pll. Contribations to the chemistry of the elements of rare earths, by O. Pettersoo, 
16 pp. ; 2 pll. 

Vol. XXII, 1897, four papers in Swedish, 90 pp. ; 2 pll. 

Vol. XXIII, 1898, six papers in (German and Swedish, 140 pp. ; S pll. 

Division III, botany. Qreen covers. Vol. XXI, 1896, fourteen papers in Swedish, Ger- 
man, English, and French, 634 pp. ; 17 pll. On recent f resh-water diatoms from Lale L^pp- 
mark in Sweden, by Astrid Cleve, 45 pp. ; 2 pll. (EDglish). 

Vol. XXII, 1897, twelve papers in Swedish, German, and English, 358 pp. ; 17 plL Diatoms 
from BaflSn's bay and Davis strait collected by M. E. Nilsaon, and examined by P. T. Cleve, 
22 pp.; 2 pll. (English). 

Vol. XXIII, 1898, with thirteen papers in German and Swedish, 407 pp. ; 25 pll. 

Division IV, zoology, biology, etc. Brown covers. Vol. XXI, 1^, eight papers in 
English, German, and Swedish, 278 pp. ; 25 pll. On remains of Cyathaspis from the Silarian 
strata of Gottland, von G. Lindstrom, 15 pp. ; 2 plL (English). 

Vol. XXII, 1897, six papers in Swedish, English, German, and French, 326 pp. ; 10 pll. 
Linnean type-specimens of birds, reptiles, batraohians and fishes in the soological museum 
of the University of Upsala, by E. Lonnberg, 45 pp. ( English). 

Vol. XXIII, 1898, seven iMipers in French, German, and Swedish, 223 pp. ; 15 plL 

Ofversigt, 53d year, 1896, many short papers, Swedish, German, etc., 721 pp. 

Ofversigt, 54th year, 1897, many short papers in Swedish, German, etc., 654 pp. 

Upsala.— Kongliga Upaala Universitet ( Royal University of Upsala) : 

Arsskrift, 16x24 cm., 1895. Jurisprudence, 92 pp. Medicine, 137 pp. ; 106 figs. Philosophy, 
68+53 pp. ; 8 pll. Program, 1896, pp. 167-274. Review of the university, 1885 and 1886, 102 pp. 

Festskrift Wilhelm Lilljeborg, zoological studies, 360 pp. ; 18 pll. 

Festskrift med Anledning af Konung Oscar II's Tjugofemars Regeringsjabilenm den It^ 
September, 1897, 544 pp. ; 3 litho. pll. ; many figs. 

SWITZERLAND. 

Bjlbe1j»— Natur/orMchende GeselUchaft in Ba*el: 

Verhandlungen, 14x22 cm.. Band XI, 1897, Heft 8, pp. 421-527; 1 pll. 
Band XII, Heft 1, 1898, 148 pp. ; 1 pi. 

BERJi,^ Xaturforschende GeselUctia/t in Bern: 

Mittheilungen aus dem jahre 1893, xix +236 pp. ;*4 pll. 
Mittheilungen aus dem jahre 1894, xxiv+ 303 pp. ; 5 pll. 
Mittheilungen aus dem jahre 1895 xviii + 205 pp. ; 4 pll. ; 1 map. 
Mittheilungen aus dem jahre 1896, xviii+294 pp. ; 4 pll. 

Gbmbva.— Societe de Phj/sique et d*Hiatoire Nature.lle: 

Compte Rendu des Seances, vol. XIII, 1896, 100 pp. Vol. XIV, 1887, 71 pp. Vol. XV, 1886^ 
59 pp. 

Necchatel.— iSorte/e Xeuehateloise de Oeoqraphie: 

Bulletin. 16x24 cm. Tome IX, 1896-'97, 264 pp. ; 3 pll. Tome X, 1886, 517 pp. ; 5 pll. 

ScBA.vrnA\}SB,v,— 8ehweizerischeKntomologi»ch€ GetelUcha/t {Swibb Entomological Society): 
Mittheilungen, vol. — . 

St. Gallbn.— ii9f. Gallische NaturwiMnentchaftliche Gesellscha/t: 
Bericht, 14x21 cm., 1895-'96, 418 pp. 

• MISCELLANEOUS. 

New York, N. Y.— 77i« Electrical Review Publishinp Company, ChoM, W. Price, Eilitar: 

Electrical Review, a weekly journal of electrical and scientific progress, 28x40 cm., finely 
Ulustrated. Vol. XXX, 1897, 384 pp. ; XXXI, 1897, 400 pp.; XXXII, 1898, 482 pp.; XXXIII, 

1898. 416 pp, 

Besides the above books and regular exchanges, catalogues of scientific books 
are received regularly from the following publishing houses and booksellers : 

Joseph McDonough, 53 State street, Albany, N. Y. 
Walter F. Webb, Albion, N. Y. 

Charles E. Lauriat, 301 Washington street, Boston, Mass. 
A. S. Clark, 174 Fulton street. New York, N. Y. 
Harper Bros., New York. N. Y. 
iippieton A Co., New York, N. Y. 
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Dodd, Mead& Co., 149 Fifth ayenue, New York. N. Y. 
P. Blakiston, Son & Co., Philadelphia, Pa. 
Bernard Qaariteh, 15 Piccadilly, London, Eng. 
Dnlau A Co., 87 Soho square, London W., Eng. 
Francis Edwards, 83 Hiffh street, Marylebone, London W., Eng. 
John H. Knowles, 15 Bash Hill Boad, Lavender Hill, London S. W., Eng. 
Kegan Panl, Trench, Trubner Sc Co., Paternoster House, Charing Cross Boad, London, 
Eng. 
J. B. Balliere A Fils, 19 Bue HautefeuiUe, Paris, France. 
Ch. Chadenat, 17 Qaai des Orands Angastins, Paris, France. 
Panl Parey, Hedemanstrasse 10, Berlin S. W., Germany. 
Mayer A Muller, Markgrafenstrasse 51, Berlin W., Qermany. 
**Der Mecbaniker." Potsdamerstrasse, Berlin W., Germany. 
H. W. Schmidt, Halle a Saale, Germany. 
Oswald Weigel, Konigsstrasse 1, Leipzig, Germany. 
Ludwig Bosenthal, Munich, Bavaria. 

And others. 

The following books have been added to the library by purchase : 

Cassino's Scientists' International Directory. 

The Century Dictionary and Cyclopedia, 10 volumes, ^ levant. 

The World's History, illuminated, 8 volumes, cloth. 

Illustrated Flora of the Northern States and Canada, Britton & Brown, 3 volumes. 

These books are only for reference and will not be loaned out. 
Other books are loaned out to members of the Academy on receipt of the neces- 
sary postage, which can be learned by correspondence with the librarian. 
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SUGGESTION. 



Persons friendly to the Academy, having a surplus of scientific books, or of 
natural history or scientific specimens, desiring to put them to good use so that 
the >rreatest number of people might be benefited by^ them, would do well to 
donate them to the Kansas Academy of Science, at Topeka. The Academy will 
pay freight and give the donors credit in placing them on exhibition in the state 
museum. B. B. Smyth, Curator, 
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Stanford University library 

Stanford, Californta 

In order that others may use this book, 
please return it as soon as possible, but 
not later than the date due. 





